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MNpeauncnosue

LennM v npuHuuMnbl cTaHgaptusauuu B Poccuitickon depepaumm yctaHosneHbl deaepanbHbim
3aKOHOM OT 27 aekabps 2002 r. N 184-®3 "O texHu4eckom peryamposaHumn", a npasuia pa3paboTku -
MocTtaHoBneHnem lMpaButenbcTea Poccuinckon Pegepauum ot 19 Hoabpa 2008 r. N 858 "O nopsgke
pa3paboTKu 1 yTBEpPXKAEHNA CBOAOB npasun”.

CBefeHuna o cBoae nNpasun

1. MWcnonHutens - OTKpbITOe aKuMOHepHoe obuectso "®dyHaameHTnpoekt" (OAO
"dyHgameHTNpoeKT").

2. BHeceH TexHU4eCcKMM KOMUTETOM Mo cTaHaapTusaumm TK 465 "CtpouTtennscteo”.

3. [logrotoBneH K yTBep)KAeHuto [lemapTameHTOM  apXMTEKTypbl, CTpoOuUTenbCcTBa W
rpafoCTPOUTENIHON MOIUTUKN.

4. YtBepaeH [MpuKkazom MuHUCTEPCTBA pPeErnMoHanbHOro passutusa Poccuitckonn Pepepaumu
(MuHpervoH Poccum) 30 nioHsa 2012 r. N 269 v BBeaeH B geiicteue ¢ 1 aHBaps 2013 r.

5. 3apeructpuposaH PenepanbHbIM areHTCTBOM MO TEXHUYECKOMY Pery/iMpoBaHUI0 U METPO/IOTUK
(PocctaHgapT). Mepecmotp CM 103.13330.2011 "CHwuN 2.06.14-85. 3awmTta ropHbIX BblpaboToK OT
NoA3eMHbIX M NOBEPXHOCTHbIX BO4,".

NHbopmauns 06 M3MeHEHMAX K HACTOALLLEMY CBOAY NPaBWUA NYBNKYETCA B €XKero4Ho N34aBaemom
MHOOPMALUMOHHOM YyKasaTene "HaumoHanbHble CTaHAapTbl', @ TEKCT WU3MEHEHMA M MNOMpPaBOK - B
eXXeMecAYHo u3gaBaemblx MHOOPMALMOHHBLIX YyKasaTenax "HaumoHanbHble cTaHaapTbl". B ciayyae
nepecmoTpa (3ameHbl) MM OTMEHbI HAaCTOALLEro CBoAa NPaBUA COOTBETCTBYIOLLEE yBegOM/IeHUe byaeT
ony6/IMKOBAHO B EXXEMECAYHO U34aBaeMoM MHPOPMALLMOHHOM YKa3aTese "HaumnoHanbHble cTaHgapThbl'".
CooTBeTcTBylOWan MHOOPMaALMA, YBEAOMIEHNE U TEKCTbl Pa3MeLLaloTCs TaKXe B MHOOPMaLMOHHOM
cucTeme o6ULEro NOMb30BaHMA - Ha opuLManbLHOM caitTe paspabortumka (MuHpernoH Poccumn) B cetn
UHTepHerT.

BeeneHune



B HacToAwem cBoge MNpaBuA NpuBeAeHbl TpeboBaHMA, COOTBETCTBYOWME LENAM TEXHUYECKUX
pernameHToB: ®PeaepanbHOro 3akoHa "O TexHWYecKom peryavpoBaHun', depepanbHOro 3akoHa
"TexHnyeckmin pernameHT o TpeboBaHMsAX noxapHon 6esonacHocTu", degepanbHoro 3akoHa "06
sHeprocbeperKeHNMN M O MOBbIWEHUM SHEPreTUYecKon 3PGEKTUBHOCTU U O BHECEHUU U3MEHEHWUI B
oTAeNbHble 3aKoHoAaTe IbHble aKTbl Poccuiickoit Pepepaumn” n depepancHoro 3akoHa "TexHUYeCKui
pernameHT o 6€30MacHOCTU 34aHUI U COOPYKEHNI".

AKTyanusmpoBaHHaa pegakuna CHull 2.06.14-85 BbinonHeHa aBTOpcKMM Konnektmsom OAO
"OyHoameHTNPoeKT" B cocTaBe: KaHA. TexH. Hayk 6.C. CMONMH - pyKoBoguTeNb TeEMbI, UHXeHepbl B.B.
Wwvnos, K.H. CaBenves, T.B. baxapesa npu yyactum: MIY mm. M.B. JlomoHocoBa (KaHA. reosoro-
MWHepanormyecknx Hayk M.C. Opnos), HUMOCH um. FepceaHoBa (A.b. MeLwaHCcKnit, KaHANAATbI TEXH.
Hayk B.H. Koponbkos, M.H. U6parumos, O.A. Llynatees), OAO "BUOFEM" (KaHAa. TexH. HayK O.WU.
Bonkos), OAO "MpoTuBoKapcToBaa n b6eperosas 3awmra" (KaHa. TexH. Hayk B.B. Tonmaues), 000
"SKOTUM" (kaHA,. TexH. Hayk M.C. insosuy), dryn "BCEFMHIEQ" (a-p reooro-MmHepanorMyeckmnx Hayk
B.A. BapoH).

MpumeHeHMe Ha obs3aTenbHOlM ocHoBe pasgena 1 obecneumBaer cobntogeHue TpebosaHwUi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U

~n

coopykeHuin" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

1. O6nactb NnpUMeHeHus

HacTtoswme HOpMbl pPacnpoCTPaHATCA Ha MNPOEKTUpOBaHME 3alMTbl OT NOA3EMHbIX U
NOBEPXHOCTHbIX BOA (B AanbHeWWeM - 3aLlmTbl) FOPHbIX BbIPabOTOK C NPUMEHEHNEM BOAOMNOHUMKEHUS,
BOAO0OT/IMBA, MPOTUBOPUIBLTPALLMOHHDBIX 3aBEC U PETYIMPOBAHUA NMOBEPXHOCTHOIO CTOKA NPU OTKPLITOM U
noA3emHoM pa3paboTKax MecTOPOXKAEHUN TBEPAbIX MOE3HbIX UCKOMAEeMbIX.

HacToswue HOpMbl He pPacnpoCTPaHAKTCA Ha MPOEKTUPOBAHWME 3alUTbl TOPHbIX BblPabOTOK,
PacnosioXKeHHbIX MNo4 BOAHbIMM OObEKTaMM, K KOTOPbIM OTHOCATCA: MOPCKME aKBaTOpuM, 03€epa,
BOAOXPaHW/MLLA, PEKU, KaHabl, 600Ta, IMAPOOTBAbI M 4.

2. HopmaTmBHbIe CCbINKK

B HacToAweM cBOAE NPaBUA MUCNOb30BaAHbI CCbIJIKM Ha C/ieaytolmne HOPMATUBHbIE LLOKYMEHTbI:

CM 2.1.5.1059-01. CaHuTapHble npaBuna "fMrneHnyeckne TpeboBaHUA K OXpaHe NoA3eMHbIX BOA,
OT 3arpssHeHua”

CM 23.13330.2011 "CHwuM 2.02.02-85*. OCHOBaHWUSA M’MAPOTEXHUYECKUX COOPYHKEHUNA"

CM 32.13330.2012 "CHwuM 2.04.03-85. KaHanusauuma. HapyHble ceTu 1 coopyKeHuns"

CMN 39.13330.2012 "CHuN 2.06.05-84*. NAOTUHbI U3 FPYHTOBbLIX MaTepunanos"

CMN 45.13330.2012 "CHwuM 3.02.01-87. 3emAnsiHble COOPY*KEHMA, OCHOBAHWA U pyHAaMeEHTbI"

CMN 47.13330.2012 "CHuMN 11-02-96. UHKXeHepHble M3bICKaHWA AnA cTpouTenbcTBa. OCHOBHble
nonoxeHuma"

CMN 69.13330.2012 "CHwuM 3.02.03-84. MogzemHble ropHble BbipaboTKK"

CM91.13330.2012 "CHwuI 11-94-80. MoazemHble ropHble BbipaboTKkK"

CN 104.13330.2012 "CHwuN 2.06.15-85. WH)KeHepHas 3aliuTa TeppuUTOPMM OT 3aTONJAEHUSA U
noaronneHusa"

CM 116.13330.2012 "CHumMN 22-02-2003. UHKeHepHas 3almUTa TEPPUTOPUM, 34aHUN N COOPYIKEHUI
OT OMACHbIX reoIornyeckux npoueccos. OCHOBHbIE NOIOXKeHUA"

CanluH 2.1.5.980-00. N'MrueHnyeckme TpeboBaHMS K OXpaHe NOBEPXHOCTHbIX BOA,

CaHlunH 2.1.5.2582-10. CaHUTapHO-3NnAEMMON0rMYeckme TpeboBaHUA K OXpaHe NPpUBpeXHbIX BOA,
MOpeit OT 3arpA3HeHUs B MeCTax BOLOMNO0/b30BaHNA HaceneHumn

nOBTOp TeKCTa AaH B COOTBETCTBUU C Od)VILI,VIaﬂbeIM TEKCTOM AOKYMEHTA.




CaHnluH 2.1.5.2582-10. CaHMTapHO-3NUAEMMONOTMYECKUE TPebOBaHMA K OXpaHe NpUbperKHbIX BOA,
MOpeit OT 3arpA3HeHUsA B MeCTax BOLOMNONb30BaAHMA.

MpumeyaHme. MNpu NONb30BAHWMWM HACTOAWMM CBOLOM MPaBWUA LLEeNecoobpasHoO NpPoBepuTb
OEeNCTBME CCbIIOYHbIX CTAHAAPTOB W KnaccudurkatopoB B MHOOPMALMOHHOM cucTeMe 06LLero
NOMb30BaHUA - Ha OULMANBHOM CailTe HaUMOHaNbHbIX OpraHoB Poccuiickoi ®Pepepaunn no
CTaHZAPTU3auMK B ceTu MHTEpHET MAM MO eXerofHo mM3gaBaemomy WHPOPMALMOHHOMY YKasaTesto
"HaumoHanbHble cTaH4apTbl", KOTOPbIA 0NyB/MKOBAH MO COCTOSHWUIO Ha 1 AHBApA TeKyliero roga, 1 no
COOTBETCTBYHOLLUMM EXEMECAYHO M343aBAEMbIM MHPOPMALMOHHBIM YKasaTenam, onyb/iMKOBaHHbIM B
TeKyLem rogy.

EC/IM CCbINIOYHBIN SOKYMEHT 3aMeHeH (M3MEHEH), TO NMPU NO/Ib30BaHUMN HACTOALLMM CBOZLOM NpPaBu
cnepyeT PYKOBOACTBOBATbLCA 3aMEHEHHbIM (M3MEHEHHbIM) AOKYMEHTOM. EC/IM CCbINOYHbLIA LOKYMEHT
OTMeHeH 6e3 3ameHbl, TO MOJIOKEHUE, B KOTOPOM [laHa CCblJIKa Ha Hero, NPMMEHAETCS B YacTu, He
3aTparvMBaloLLeit 3Ty CCbIKY.

3. TepmuHbl U onNpegeneHns

B Hactoswem cBoZe nNpaBuA MPUMEHEHbI Cleaylowme TepMUHbl C COOTBETCTBYHOLLMMU
onpeaeneHUaMm:

3.1. Bogootams (pumping, water-removing): oTBo4 U yaaneHue NoA3eMHbIX MU NOBEPXHOCTHbIX
BOJ, M3 AENCTBYIOLLMX LWAXT (PYAHWKOB), KAPbEPOB M BO BPEMS MPOXOAKMN BEPTUKANbHbIX, HAKJAOHHbIX U
rOPU30HTa/IbHbIX FOPHbIX BbIPabOTOK, KOT/IOBAHOB, TPAHLUEN.

3.2. BogonoHuKeHue (water depression, sink of subterranean water): BpemeHHoe (NocToAHHOE)
NMOHW}KEHWE YPOBHEM WAM HAMOPOB MNOA3EMHbLIX BOZ NPW MPOXOLKE TFOPHbIX BbIPABOTOK MM
CTpoUTeNbCTBE.

3.3. Bogoynop (aquiclude): cnoii ropHbix nopoa, NpPakTUYECKM He NPOMNYCKatoLWmMn CKBO3b cebs Boay
(koapPuumeHT odunbTpaumm meHee 0,001 m/cyT). Bomoynop orpaHuMuMBaeT CHU3Y MWW CBEPXY
BOZ,OHOCHbI/ TOPU3OHT.

3.4. KpuBaa penpeccum (aenpeccMoHHana Kpueasa) (depression curve): NOMOMKEHUE YPOBHA
6e3HanopPHbIX AN MbE30OMETPUYECKOTO YPOBHA HaMOPHbIX BOA NPU OTKAauYKe UM Camousinee BOAbl U3
Bogo03abopa.

3.5. Mynbaa casuxkeHuns (ocepaHusa) (mould, subsidence trough): noHUMXeHWEe 3eMHOM
NOBEPXHOCTM, BO3HUKalOLEe Haj NoA3EMHbIMU FOPHbIMK BbipaboTKamu, BcieacTBue Aobblum yras, pys,
M HepYOHbIX Mone3HbIX UcKonaemblix. Kak npasuno, umeet ¢opmy Yalm B npoduie 1 USOMETPUYHYIO UK
OBa/ibHYt0 dopmy B MJiaHe.

3.6. 3oHa uMHbeKuMn (range, zone of injection): orpaHWYeHHbI WHTEPBaAN B CKBa*KUHE WU
WHBEKTOPE, YepPEe3 KOTOPbIM NPOMU3BOANTCS HarHeTaHMe pacTBopa (BoAbl) B IPYHT.

3.7. Urnodunbtp (wellpoint): KonoHHa Tpyb, oKaHUYMBaOLWAACA GUNLTPOBLIM 3BEHOM C PEKYLLMM
HaKOHEYHMKOM, MOrpy)Kaeman B ropHble MopoAbl (4acTo € rMApPOnoAMbIBOM) M UCMO/b3yeMas gAs
OTKaYKM BOAbI C LLE/IbO NOHUMKEHMA YPOBHSA NOA3EMHbIX BOA, [10 NpuHUMNY paboTbl UrnodunbTp ABAAETCA
BEPTUKA/NbHBIM BOA03a00POM.

3.8. Kapbep (full gallop, opencast mine): cOBOKYNHOCTb rOpPHbIX BblPabOTOK, 06pa3oBaHHbIX Npwu
£06blue TBepAbIX NOIE3HbIX MCKOMAEMbIX OTKPbITbIM CMOCO6OM.

3.9. Nbe3omeTpuyeckasn NOBepPXHOCTL (piezometric surface): ychoBHaa NOBEPXHOCTb HAMOPHbIX BOA,
Kaxpana ToYKa Nbe3oMeTpuUecKol MoBEPXHOCTM MOKA3blBAET YPOBEHb NOAHATUA HAMOPHbIX BOA MpM
BCKPbITUW BEPXHETO BOAOYNOPA rOPHOM BbIpaboTKOM.

3.10. NbesomeTpUYeCKMin ypoBeHb (piezometric level): cnen oT nepeceyeHns Nbe3OMETPUYECKOM
NOBEPXHOCTM BEPTUKANBbHOM NAOCKOCTbLHO.

3.11. PygHuuHble Boabl (imbibition water, pit water): waxTHble BoAbl, NoA3emMHble (MHOrAa
NOBEPXHOCTHbIE) BOAbI, MOCTyNaloLWMe B ropHble BbipaboTKM M noasepraowmeca pUanKo-xMMmn4eckomy
N3MEHEHUIO B NPOLLecce ropHbIX paborT.

3.12. CkBo3Hasa cbpocHasa ckBaxuHa (ckBo3Hol ¢unbTp) (cased hole with filters): gpenarkHoe
YCTPOICTBO B BUAEe 060pyaoBaHHON ¢GuAbTpom (GUAbTPaMK) CKBaMKWHbLI, NPOBYPEHHOW C 3eMHOM
NMOBEPXHOCTUN A0 NOA3EeMHON ropHON BbipaboTKu. Boga, nocTynatoLwan B CKBO3HYO COPOCHYIO CKBAXKUHY
(ckBO3HOM GUALTP), CTEKAET B NOA3EMHYIO BblpaboTKy CaMOTEKOM, rae MPUHUMAETCA B APEHAMKHYH0



KaHaBy WM BOAOOTBOAHbIV TPybUaTbIi KONNEKTOP W NepeaaeTcs B LWAXTHbIM BOAOCOOPHMK.

3.13. TamnoHax (plugging, refilling): npouecc HarHeTaHWs B ropHble NOPOAbl CrNeunanbHbIX
pacTBOPOB, CYCNEH3UN, CMECEWN C LLE/IbIO 3aM0J/IHEHMA TPELUUH, NYCTOT, BbIPabOTOK B rOpHbIX NOpoAax Ans
VKPENNEHMA MacCCMBA TOPHbIX MOPOA M YMEHblUeHMA BOAOMNPOHMUAeMOCTU. B 3aBucumoctn ot
NCNoNb3yeMbIX TaMMOHaXHbIX PacTBOPOB Pa3/IMYalOT LEeMEHTauuto, FMHU3aLMo, BUTymu3aumuio u
CUINKATMU3aLLUIO TOPHbBIX MOPOA, @ TaKXKe YKpenJeHne MacCcMBa ropHbIX MOPOoA, C MOMOLLbIO CUHTETUYECKUX
cMmon.

3.14. UemeHTauma (cementation, grouting): pa3sHOBMAHOCTb TaMMNOHa)Ka, WCKYCCTBEHHOE
3anosHeHMe TPELLMH, MOP U NYCTOT B FOPHbIX MOPOAAX LEMEHTHbIMMU PACTBOPAMM, HarHETAaeMbIMU NOA,
JaBNEeHMEM.

3.15. WWaxTta (mine): BepTUKabHas ropHas BbipaboTKka 60/1bLLOro NonepeyHoro ceYeHus, meroLas
HenocpeLCTBEHHbIN BbIXOA, HA 3eMHYO MOBEPXHOCTD.

3.16. WTtonbHA (mine gallery): ropusoHTasnbHasA noA3emMHass ropHasa BbipaboTKa, MmeroLWwan
HEenoCpeACTBEHHbIM BbIXO4, HA 3eMHyl MNOBepXHOCTb. Haumbonee addekTMBHa Ha ydyacTKax cC
pacyneHeHHbIM penbedom.

MpumeHeHMe Ha obs3aTenbHOlM ocHoBe pasgena 4 obecneumBaer cobntogeHue TpebosaHwUi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
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coopykeHuin" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

4. OCHOBHbIe NONOXKEHMNA
Ob6uwme yKasaHus

4.1. MNpun NpoOeKTUPOBaAHNUM HEOBXOANMMO UCXOLMUTb M3 TOTO, YTO 3aLLMTa FOPHbIX BbIPAaOOTOK A0/IKHa:

npeaoTBpawaTe UAM MaAKCMMA/NIbHO YMEHbLIATb MPUTOKM BOAbl B BblpabOTKKM, Hapylwatowme
YC/10BUSA HOPMaJIbHOM Pa3paboTKNU MeCTOPOXKAEHMS;

npeaynpexaatb NPopbiBbl BOAbI B BbIPabOTKK;

npenATCTBOBaTb ONAaCHOMY Pa3pyLUEHMIO BOAOW FOpPHbIX MOPOJ, OKPYKatoWwmMX BblpaboTKu;

obecneymBaTb OPraHM30BaHHbIM OTBOZ NOBEPXHOCTHBIX U PYAHMYHBIX BOA, K MecTamM ux cbpoca;

He [OMyCKaTb Yrpo’KaloLlero BOLOCHAGXKEHUIO MCTOWEHWUA PEecypcoB MOA3EMHbIX BO4 W WX
3arpsA3HeHuns, 3aCopeHUs, HapyLLEeHUs peXuma M pa3mbiBa 6eperoB NOBEPXHOCTHbIX BOAHbLIX OOBHEKTOB,
3pP03UM NOYBEHHOIO C/10A M OMACHbIX NOCAeACcTBMA AedOopPMaLMii FOPHbBIX MOPOA, U COOPYXKEHUIN B palioHe
3alMLLAEeMbIX BbIPAabOTOK B pe3y/ibTaTe NOHUMKEHMSA YPOBHA NOA3EMHbIX BOL,;

npeaycmaTpmMBaTb MEPONPUATUA, COOPYKEHUS W YCTPOWMCTBA NO PEry/MpoBaHMIO NPUTOKa K
BbipaboTKam, Hanopa noA3eMHbIX BOZ W MAPaMETPOB MNOBEPXHOCTHOrO CTOKAa B  palioHe
pa3pabaTbiBaEMOro MeCcTOpOXAEHUS, MO OTBOAY OTKAYMBAEMBIX PYAHUYHbIX BOZ, U OXPaHE OKpYKatoLLei
NPUPOLHOW cpesbl.

4.2. Bblbop BMAOB M CUCTEM 3alLMTbl FOPHbIX BbIPAOOTOK, TUMOB 3aLLMTHLIX COOPYNKEHWMNA,
MEpPONPUATUA U YCTPOWCTB LO/IKEH Y4YUTbIBAaTb M3MEHANOWMECA C TEeYEeHUMEeM BPEMEHM, MO Mepe
pa3paboTKM MeCTOPOXKAEHUA, MNPOM3BOACTBEHHbIE W NPUPOAHble ycioBuA, ¢opmy M pasmepsl
3aLMLL,AaEeMoro NpocTpaHCTBa ¢ yyeTom TpebosaHmin CM 116.13330, CN 104.13330.

CucTeMbl 3aWMUTbl, UX Pa3BUTUE, KOHCTPYKLMU 3aLUUTHLIX COOPYXKEHWUN U YCTPOICTB, 3alUUTHbIE
MepONpPUATUA [0/KHbI ObITb B3aMMOYBA3aHbl C CUCTEMAMWU, METOZaMW M Pa3BUTMEM pPa3paboTKu
MECTOPOXKAEHUA, CO CXEMOW KOMMIEKCHOIO MCMO/Ib30BAHUA M OXPaHbl BOAHbIX PECYPCOB C y4eTom
TpeboBaHuii PenepasbHbiXx 3aKOHOB [2], [3] M NPUHATBLIX B UX Pa3BUTUE HOPMATUBHO-NPABOBbIX aKTOB.
PaccmaTpuBaemble BapWaHTbl 3alMTbl FOPHbIX BbIPAabOTOK AO/MKHbI OLEHWBATLCA M CPAaBHMBATLCA C
YY4E€TOM  ASIUTENBHOCTM  WCMOJ/Ib30BAHUA  3aLUUTHbLIX COOPYKEHWIM, YCTPOMCTB W  MeponpuATUN,
co34aBaembiX YC/IOBUN ANna pa3paboTkM MeCTOPOXKAEHWA, BO3AENCTBMA HA OKPYXKaloWylo cpeay W
CYMMApPHbIX 3aTpaT Mo 3aLuTe Npu CTPOUTENIbCTBE M IKCMJIyaTaLLMM FTOPHOTO NPeanpuUaTUs.

Mpu cpaBHEHUM BAPMAHTOB BOLOMOHMMKEHUA U MPOTUBODUILTPALMOHHbLIX 3aBeC Heobxoaumo
YUMTbIBATb Pa3/IMuMA KapbepHOro M LWaxTHOro BOAOOTAMBA B OOOMX CAy4yasX, a TaKkKe TO, 4TO
NPOTUBOGUIbTPALMOHHbIE 3aBECHI, B OT/INYME OT BOAOMNOHMMKEHMUA, HE BAEKYT 3a cobol obpa3oBaHUA



BpeAHbIX CTOKOB M UCTOLLEHUA PECYPCOB NOA3EMHbIX BOA, U He BbI3bIBAlOT AedopMaLiMin TOpHbIX NOpPoA,
3eMHOI NMOBEPXHOCTU U COOPYKEHWUI B palioHe 3alMiLaemblx 06bEKTOB. B TO e Bpemsa Heobxoaumo
Y4YMTbIBaTb BbI3blBAEMOE MMM HapylleHWe ecTeCTBEHHOro ABWMKEHMA MOoA3eMHbIX BOA, B Mpouecce
3KCM/lyaTauMm ropHOro NpeanpuAaTUA U OCTaloLLLeeca Nocse ero IMKBMAaLmm.

4.3. MpoTuBOPUNBLTPALIMOHHbIE 3aBecbl AOMYCKAeTcA NpeAycMaTpuMBaTb B KayecTBe OCHOBHOTO
cpeactBa ANA NPefoTBPALLEHMA MOCTYNNEeHUA MNOA3EMHbIX BOZ B TOPHble BbIpabOTKM M3BHE M KAk
BCMOMOraTe/ibHy0 Mepy A4/1A PeLleHUA IOKaAbHbIX 33434 No JIMKBMAALMN MECTHbIX 04aros GpuabTpaumm.

4.4. B cocTaB UCXOOHbIX AaHHbIX AR NPOEKTUPOBAHMA AO/XKHbI BXOAUTb TpeboBaHMA K cucTeme
3aLWMTbl FOPHbIX BbIPAabOTOK OT NOA3EMHbIX M MOBEPXHOCTHbIX BOA, CBEAEHMA O MecTax, OTBEAEHHbIX AN
cbpoca pyaHMYHbIX BOA, U MaTepuabl U3bICKAHWUN.

MaTtepmanbl U3bICKAHWUI palioHa MeCTOPOXKAEHUSA AOMKHbI 0TBeYaTb TpeboBaHuam CM 47.13330 m
copepaTb:

METEOPOIOrMYECcKMe AaHHbIE;

Tonorpaduyeckne naaHbl panoHa B MmacliTabax, ycTaHaB/IMBaeMbIX MPOEKTHON opraHu3aumnen;

CBEEeHMA O T[eOsIOFTMYECKOM CTPOEHMM palioHa, O HaAMUYUMM B FEONOTMYECKMX pa3pesax
cneunduyecknx rpyHToB (NPocagoyHbIX, MYYUHUCTbIX, MHOTOIETHEMEP3AbIX U T.A4.), 06 WHKeHepHo-
reoIorMYecknxX NpoLLeccax M ABNAEHUAX (CEMCMUYHOCTb, KapCT, CKAOHOBbIE MPOLECChl, NOATOMNIEHME U
T.4.);

cBefeHMA 0 GU3NKO-MEeXaHNYECKMX CBOMCTBAX FOPHbIX MOpos;

rMOpPOoaorMyeckme AaHHble paiioHa (CBeAeHUs 0 BOAOTOKAX, 03epax v T.M.);

obLume rmaporeonornieckmne ycioBnua panona:

CBEAEHMA O BOAOHOCHbIX FOPM3OHTAX WM KOMMAEKcax (B AasibHEMWeMm - ropuM3oHTax) palioHa
MEeCTOPOXKAEHUA: KOIMYECTBO BOAOHOCHbLIX TOPU3OHTOB, UX XapaKTep, CTaTUYECKME N Nbe30MeTPUYECKME
YPOBHM MOA3EMHbIX BOA, UCTOUHUKM M 06NACTU UX MUTAHUA U Pa3rPy3KKU; XapaKTep U ANTONOTUYECKUI
COCTaB BOAOHOCHbIX W BOAOYMOPHbIX NOPOA, MX MOLLHOCTb, PacnpoCcTpaHeHue, rnybuHa 3aneraHus.
CBefeHMA 0 rTMAPaBANYECKMX CBA3AX MeKAY BOAOHOCHbIMW FOPU3OHTAaMM U MOBEPXHOCTHBIMUW BOAAMM, O
XMMMUYECKOM COCTaBe, TemnepaTypax, CTaTUYeCKUX U ANHaMMYECKMUX 3anacax NoA3eMHbIX BOA;

OaHHble O QUABbTPALMOHHBIX CBOWCTBaX MopoA, OnpedeneHHble C Yy4eToM CxemaTusaluu
rMAPOreonorMyecknx yCnoBuii;

KapTbl pacnpoCcTpaHeHMA BOAOHOCHbIX C/10€B, pesibeda UX KPOBAW U NOAOLLB;

KapTbl TMAPOU30TUNC U FTMAPON30MNbES.

leonorvyeckune n rMaporeosornyeckme daHHble 4oKHbI OblTb OCBELLEHDbI B NPeAeax OXuaaeMon
30Hbl Aenpeccun M Ha rnybuHy, OXBaTblBalOLylD BCE BOLOHOCHbIE C/I0M, U3 KOTOPbIX BO3MOXKHbI
dnAbTpaLMA UAM NPOPLIB NOA3EMHbIX BOZA B FOPHYIO BblpabOoTKy.

4.5. B NpOEKTHOM [OKYMEHTALUMW 3alumMTbl FOPHbIX BbIPabOTOK AOMKHbI ObiTb NpUBEAEHDI
XapPaKTEPUCTUKM CENIbCKOXO3ANCTBEHHDIX YITOANM, @ TAKXKe CYLLECTBYHOLWMX U BO3BOANMbIX COOPYHKEHWUN U
npeanpuATUiA, Ha KOTOpble MOTYT MOBAMATb MPOEKTUPYEMblE 3aLLUTHbIE MEPOMNPUATUA, CBELEHUA O
cnocobax, o4vYepesHOCTM M CPOKax pPaspaboTKM MECTOPOXKAEHWMS, W AaHbl pelweHua no 3aluTe
OKpYKatoLe NpMpoaHON cpeabl.

MpoeKTHaA AOKyMeHTaUMA [OJIKHA MPOXOAUTb 3KOJIOTMYECKYHD 3KCMEpPTU3y B COOTBETCTBUM C
depepanbHbiM 3aKoHOM [4].

4.6. B nNpoOeKTHOM [AOKyMeHTauuu cnegyeT npeaycMaTpuMBaTb MNO3TANHOE BbINOJHEHUE
3anNpPOEKTUPOBAHHOMN CUCTEMbI 3aLMUTBI.

TexHMYecKoe 3afaHne Ha MHXXeHepHble U3bICKaHUA PEKOMEHAYETCA COrnacoBbiBaTb C aBTOPaMm
NPOEKTHbIX 060CHOBAHWUIM CUCTEMbI 3aLLMUTbI.

B ycnosusAx, Korga no matepuanam W3bICKaHUIA He NpeacTaBAAeTCA BO3MOMKHbIM MPOU3BECTU
[0CTaTOMHO OOOCHOBAHHbIE PacyeTbl UM OKOHYATENbHO BbIOPaTb CUCTEMY 3alLMTbl, KOHCTPYKLMMK ee
COOpPY)KEHUW W YCTPOMCTB, B MPOEKTHOM [AOKyMEeHTauuu cnegyet npeaycmatpuBaTb OMbITHO-
NpPon3BOACTBEHHbIE PAbOTbl, pPe3ynbTaTbl KOTOPbIX WMCMO/b3YHOTCA A48 KOPPEKTUPOBKM MPOEKTHOM
OOKYMEeHTaumu.

4.7. C nOMOLLbIO PacvyeToB U YNCJIEHHOTO MOLENMPOBAHMA LOMKHbBI ONpesensTbCcs:

NMOHMKEHNEe YPOBHEN NoA3eMHbIX BOZ B XapaKTEPHbIX TOYKaX, Bpemsa LOCTUXKEeHUsA Tpebyemoro
MOHUXKEHWUA, NMPUTOKN MOA3EMHbIX U NOBEPXHOCTHbLIX BOA K BOAOMOHM3UTENIbHbIM YCTPOMCTBAM U B
ropHble BbIpabOTKM - MO 3Tanam pPa3paboTKM MeCTOPOXKAEHUS;



NPUTOKM NOA3EMHbIX BOZ, Yepe3 NpoTUBOGUIbTPALMOHHbIE 3aBECHI, TOLLMHA 3aBECHI, NOIOKEHUE
YPOBHEeW NoA3eMHbIX BOZ C 06enx CTOPOH 3aBec;

HEeobX04MMOE YMCNO0 CKBAXKMH A8 NPOTUBOPUABTPALMOHHBIX 3aBEC U Pacxoabl MaTepManos Ans
HWX, PACNPOCTPAHEHME NHDBELIMPYEMBIX MAaTEPUANOB B TOJILLE NOPOL, HeoBXoANMMOe BpemMs ANA CO34aHUA
YCTOMUYMBBIX NPOTUBOPUABTPALLMOHHbBIX 33BEC;

NpPou3BOAUTENIbHOCTb, MPOMYCKHAA CMOCOOHOCTb, pPasMepbl, YMUCAO, pPas3MeLLeHWE WU Jpyrue
napameTpbl YCTPONCTB 415 BOAONOHUKeHUA, Bogocbopa, BOA0OTBOAA, NPOTUBODUNbTPALMOHHbIX 3aBEC
W npoBeaeHne NPOTUBODUNbTPALMOHHBIX MEPONPUATUIA;

noTpebHOCTb B MaTepUanbHbIX U SIHEPreTUYECKUX pecypcax;

OLEeHKA KayecTBa OTKAYMBAEMbIX BOJ, W BO3MOMKHOE W3MEHEeHWe KayecTBa MOA3EMHbIX WU
NOBEPXHOCTHbIX BOA;

OLeHKa ywepba pe4HOMY CTOKY, CE/IbCKOMY U N1€CHOMY XO3ANCTBAM, BOAOCHAOKEHMIO HaceNeHHbIX
NYHKTOB W NpeanpuaTniA ot paboTbl BOAONOHMU3UTENBbHbIX YCTPONCTB;

OLeHKa pMCKa BCeACTBME BO3MOKHOCTU aKTUBM3ALLMM 3K30reHHbIX npoueccos (KapcT, cydpdosus,
BHYTPEHHSAA 3p03Us U Ap.) B pe3y/ibTaTe TEXHOreHHbIX BO34,eNCTBUI TMOP0reoNorMyeckoro xapakrepa).

Kpome Toro, npu NpoeKkTMpoBaHUN HEODOXOANMMO OnpeaenaTb OXuagaemole gepopmaunm 3eMHoOM
NOBEPXHOCTM B 30HE BANAHUSA BOAOMOHM3IUTE/IbHbIX CUCTEM.

Kak npaBuno, cneayet 060CHOBbIBATbL PacHeTHbIE BEIMYMHBI OMbITHbIMU SAHHBIMU.

4.8. B nNpoeKTHON [OKYMEHTauuu cneayeT npeaycmaTpuBaTb YCTPOMCTBO HabntogaTenbHbIX
CKBA)*XMH M MOCTOB, reoAe3MYecKMX pernepoB, MapoK WM MapKLLIENepPCKUX MYHKTOB, YCTAaHOBKY
KOHTPO/IbHO-U3MEPUTENIbHOW  annapaTypbl W CPOK BBOAA WX B AeAcTBME ANA  BeAeHus
rMOPOreoNorMYecKknX, rMAPONOrMYECKUX, MapKLIENAEePCKUX U reofe3nyeckux HabnogeHun, a TakkKe
HabatoaeHUI 33 paboTOM YCTPOMCTB CUCTEM 3aLLMTLI MPU UX CTPOUTENLCTBE M SKCMIyaTaLUM.

Mporpammbl MOHUTOPUHIA U NPOU3BOACTBEHHOIO 3KO/IOTMYECKOrO KOHTPOAA (COCTaB U PEKMUMbI
HeobXxoaMMbIX HAbNOAEHWI) [AOMXKHbI YCTaHaBAMBaATbCA B MNPOEKTHOW [JAOKymeHTauuu. Cnepyet
npeaycmaTpueaTb HabAOAEHUA 33 YPOBHAMM, TEMNEPATYPOM, XMMWUYECKMM M Ta30BbIM COCTaBaMM
NoA3eMHbIX BOA, TEMMNEPATYPOi BO3AyXa, KOAMYECTBOM BbIMaLaloLWMX OCAfKOB, YPOBHAMMU BOAbl B
BOZOEMaX, 33 PaCcX0foM, TeMNepaTypon, XMMUYECKMM U Tra30BbIM COCTAaBOM OTKauyMBaeMblX BOA, 3a
aedopmaumamm nopoa 1 3eMHOM NOBEPXHOCTM, OCaZKamm U aedpopmMaLMaMN COOPYKEHUN U T.4,

MpoeKTnpoBaHMe 3aLMTbl OTKPLITbIX BbIPabOTOK

4.9. B NpOoeKTHOM AOKYMEHTALMM 3aLLMUTbl OTKPbITbIX BbIPAabOTOK CieayeT npeaycmaTpuBaTh:

BHELLHUWE COOPYKEHUA U MEPONPUATUA A8 PErYIMPOBAHMA NMOBEPXHOCTHOIO CTOKA Ha TEPPUTOPUN,
npuneratoLLen K Kapbepy (paspesy);

COOPY}KEHUA W  MeponpusaTua, obecneynBalolMe YMEHbLUEHWE WAW  MNpesoTBPaLLEHME
OUNBTPALMOHHBIX MNOTEPb M3  BO/MOHAMOJ/IHEHHbIX pe3epByapoB (OTCTOMHUKOB, HaKonuTenemn
NPOMbIL/IEHHbIX CTOKOB, XBOCTOXPaHUAULL U T.M.), NPUAErAOWMX K Kapbepy (paspesy);

BHYTPUKApbepPHbIe YCTPOMCTBA M MEPONPUATUA, PACCUMUTaHHble HA NPUTOK MNOL3EMHbLIX BOA,
NOCTyNaloLWMX B Kapbep, U Ha cOOp M 0TBOA COOMPAIOLLMXCA B HEM MOBEPXHOCTHbIX BOA: BOLOCTOKM,
BOAOCOOPHUKM, BOAOOT/IMBHbIE YCTAaHOBKM WM YCTpoWcTBa Ana cbpoca BoAbl M3 BOAOCOOPHUKOB B
noA3emMHble BbIPaboTKM U NpU HEOBXOAMMOCTM B 3aBUCUMOCTM OT MECTHbIX YCI0BUI - BHYTPUKapbepHble
CKBAYKMHHbIE U UTNOPUNBTPOBbIE BOLONOHU3UTENIbHbBIE YCTAHOBKM, MECTHbIN TAMMOHAX FOPHbIX NOPOA,
APEHAXKM, NPUrPYy3KM OTKOCOB;

BHeLLHWe BOA0OTBOAALME YCTPOMCTBA 415 cOpoca KapbepPHbIX BOA.

4.10. MNpn HeobxoaMMOCTHN, U3 YCNOBUN obecneyeHns yCToOMYMBOCTM BOPTOB BbIPabOTOK MAM MO
NPOW3BOACTBEHHbLIM YC/IOBUAM, COKPALLEHWNA NPUTOKA NOA3EMHbIX BOZ B Kapbep (paspesHyto TpaHLelo,
Bble34HYIO TpaHWE W Ap.) B NPOEKTHOM [AOKYMEHTaUUU Kpome YCTPOWCTB M  MeponpuaTui,
npeaycMoTpPeHHbIX B 4.9, cnefyeT npefycMaTpuBaTb KOHTYPHbIE KOJ/IbLLEBbIE UM HEMOHOKO/bLEBbLIE U
JIMHElHble BHELLHWE BOAOMNOHM3UTEIbHbIE CUCTEMbI MU NPOTUBODUNLTPALLMOHHbIE 3aBECHI.

KonbLeBble BOAOMOHU3UTE/IbHbIE CUCTEMbI CleAyeT MnpeaycMaTpuBaTb MPU PacnpoCTpaHeHuu
BOAOHOCHbIX TOJILL, Ha BCEM 3aLLMLLAEMOM YYACTKE U 3a ero npesenamm.

HenonHokonbueBble  BOAOMOHM3UTE/IbHbIE  CUCTEMbl  ClefyeT  MPOeKTUpoBaTb  Mpu
pacnpocTpaHeHUn BOAOHOCHbIX TOJILL, HE CO BCEX CTOPOH 3alLMLLAeMOro y4acTKa.



JNlnHeliHble  BOAOMOHM3UTE/IbHbIE  CUCTEMbI  C/iegyeT  MPOEKTUpoBaTb  A/A  NepexsBaTta
OZHOCTOPOHHEro NoA3eMHOro MOTOKA CO CTOPOHbI Bogoema (BOLOTOKA) WMAKM MO MAacTy, UMeloLeMy
BbIPaYXEHHbIN YKJOH B CTOPOHY 3aLUMLLAEMOrO Y4aCTKa, a TaKKe A1 3aWMTbl YAAUHEHHbIX BbIPabOTOK U
B C/ly4anX, KOraa no MeCTHbIM YCIOBUAM MX MPUMEHEHME OKa3blBaeTCA LLes1ecoobpasHbIMm.

4.11. KonbLeBble, HEMNONHOKO/bLEBLIE U NIMHENHbIE NPOTUBOGUIBTPALMOHHbIE 3aBeCbl cneayeT
NPOEKTUPOBATb B TEX ¥Ke C/NYYanX, YTO U COOTBETCTBYHOLLME BOAONOHU3UTENbHbIE cucTEMbI (cm. 4.10), ¢
Y4YETOM OrpaHUYeHUI A5 UCNOb30BAHUA HEKOTOPbLIX TUMOB 3aBEC MO NPUPOAHLIM YCNOBUAM (COrnacHo
yKasaHuAM pasgena 7) U MecTHbIX MPOMU3BOACTBEHHbIX BOSMOXHOCTEN.

4.12. BoaonoHM3uUTENbHbIE W NPOTMBOOUALTPALMOHHbIE YCTPOMCTBA KapbepoB (pa3pesos)
OONyCKaeTca npeaycmaTpvBaTb B BUAE OTAE/NbHO PaCMONOXKEHHbIX 3/IEMEHTOB CUCTEMbI 3aluThl,
pasmMelaembiX W3 YCNOBUA WX Haubonblen 3¢PEeKTUBHOCTM U C y4eToM pesibeda KpPOBAM
noACTUMaloWLEro BOAOYMNoOpa, 3aneraHus Mopos C BbICOKOW BOAOMPOHMLLAEMOCTbIO, HamnpaB/ieHus
NnoA3eMHOro NoToKa 1 ap.

4.13. CHM)KeHMe Nbe3oMEeTPUYECKOro YpPOBHA HaMoOpPHbIX BOA ANA COXPaAaHEHUA YCTOMYMBOCTU
FOPHbIX MOPOA U UCKNOYEHMA NPOPbLIBA BOAbI B BbIPabOTKM f0MNYCKAaeTCs NpeaycMaTpuBaTh C MOMOLLbIO
cneumanbHO MpegHasHayYeHHbIX [A/A  3TOr0  YCTPOMCTB  (CKBaXKMH, 06O0PYAO0BaHHLIX Hacocamu,
CaMOW3/IMBAIOLLMXCA CKBAXKMUH U 4p.).

4.14. Mpn NPOEKTUPOBAHUM BbLINOAHAEMON B HECKO/IbKO 3TanoB CUCTEMbl 3alMTbl Kapbepa
(paspesa) HeobxoaMmo NpeaycmaTpuBaTh:

[0 Hayana CTpouTeNbCTBa Kapbepa (paspesa) - BBOA, B AEACTBUE BHELIHUX COOPYXKEHUN U YCTPOMCTB
ONA PerynmpoBaHns NOBEPXHOCTHOrO CTOKa M BOAOOTBO/A, BBOZA B AENCTBUE COOPYIKEHUMN, YCTPOMCTB U
BbIMO/IHEHNE MEPONPUATUIA, HEODXOAMMbBIX ANA 3aLUWTbl FOPHbIX BbIPAabOTOK OT MOA3EMHbIX BOJ Ha
nepuoa, B TEYEHWE KOTOPOro MOryT ObiTb MOAFOTOB/IEHbI COOPYXKEHWUS, YCTPOMCTBA M MeEPONPUATUSA
cnepytowero sTana;

npv  NPOEKTUPOBAHUM  CUCTEMbI  3alUMTbl C  BHEWHWMM  BOAOMOHU3IUTENbHbLIMU  WAU
NPOTUBOOUNBLTPALMOHHBIMW  YCTPOMCTBAMM  HEOBXOAMMO  MpenycMaTpuBaTb  MepPONpuUATUS,
obecneumBatollme ornepexatollee pas3paboTKy Kapbepa (pa3pesa) pa3BUTME MNOHUMKEHUA YPOBHA
noA3emMHbIx Bog. Mpy NPOEKTUPOBaHUU CUCTEMbI 3aLLMTbI TOPHbIX BbIPabOTOK 6€3 BHELIHUX YCTPOMICTB -
rOTOBHOCTb CPeACTB AN MPOBEAEHMA HeobXOoAMMbIX MeponpuUATUIA U BbINOJHEHUS HeobXo4MMbIX
YCTPOWCTB B NpoLecce pa3paboTku Kapbepa (paspesa);

B Mepuvog CTPOUTENbCTBA Kapbepa (pa3pesa) - nocnenoBaTeNbHbli BBOA, B AelcTBUE
OOMNOJIHUTENbHbIX  COOPYXEHWM U YCTPOWCTB W  NpoBeAeHWe HeobXoguMbIX  MeponpuATUiA,
npeaycMOTPEHHbIX MPOEKTHOM AoKyMeHTauumel (cm. 4.10 - 4.13);

K MOMEHTY CAauun Kapbepa (pa3pesa) B 3KcnayaTauMio - rOTOBHOCTb COOPYMKEHWUI U YCTPOICTB,
obecneynBaloLLMX 3aLLUNTY FTOPHbIX BbIPAabOTOK A0 AOCTUKEHWUA NOJHOW MPOEKTHOMN NPOU3BOAUTENBHOCTH
Kapbepa (pa3pesa), B TOM uuCne T[OTOBHOCTb 3aNpPOEKTUPOBAHHOM CUCTEMbl PEryJMpoBaHUS
NOBEPXHOCTHOTO CTOKa, APEHAKa, CTaLLMOHAPHOIo BOAOOT/IMBA U BOAOOTBOAA PYAHUYHBIX BOA;

B MpoLecce 3KChayaTauMuM Kapbepa - MOCNeAoBaTeNbHbI BBOA B AEWCTBME COOPYKEHWN W
YCTPOWCTB U NpOBeAEHNE MEPONPUATUIN, 3aNPOEKTUPOBAHHbIX B CUCTEME 3aLMTbl U 0becneymnBatoLwmxX
NOCTOAHHOE OMNepeXKeHMe Mo OTHOLIEHMIO K TOPHbIM PaboTam pasBUTUA NOHMMKEHWA YPOBHA NOA3EMHbIX
BOA, MM NPOTUBODUNLTPALMOHHbBIX YCTPONCTB Ha CPOK, NPEAYCMOTPEHHbIV B MPOEKTHOM AOKYMEHTALMM.

npOEKTMpOBaHVIe 3aWnTbl NOA3EMHbIX BblpaGOTOI-(

4.15. B NpOEKTHOM AOKYMEHTaLUKU 3alUmTbl NOA3EMHbIX BbIPpabOTOK B 3aBUCMMOCTU OT MECTHbIX
YCNOBUWI B Npefenax WaxTHOro noas cneayert npefycmaTpmsaTb MCNOAb30BAHME:

B KayecTBe NOA3EMHOr0 ApPEeHa)a - CaMuX 3alMLaemblX BblpabOTOK C YCTPOMCTBOM B HWUX
OPeHaXKHbIX KAHABOK;

BEPTUKaNbHbIX, TOPU30HTA/IbHbIX U HAKNIOHHbIX (BOCCTAIOLMX U HUCXOLALMX) CAMOU3TMBAIOLLMXCA
CKBa*KMH, 3abypuBaemblX, 3a4aBAMBAaeEMbIX (UAM 3abMBaemMbIX) M3 caMMX 3alLMLLL@EMbIX BblpaboTOK,
OPeHaXKHbIX BbIpabOTOK U3 CNeumnanbHbIX HULW U Kamep;

CKBO3HbIX COPOCHbIX CKBa*KMH, 3abypuMBaembiXx C MOBEPXHOCTM M CcOMBaAEeMbIX C CaMMMMU
3aLMLLAEMbBIMWN MU A PEHAXKHBIMKU BbipaboTKamu;

CKBa)XWMH, 06OpYyAOBaHHbIX HAacoCamMM M YCTPaMBAEMbIX C MOBEPXHOCTU MAUM U3 MNOA3EMHbIX



BbIpabOTOK; UrNOPUALTPOB B NOA3EMHbIX BbipaboTKax; NPOTUBOPUALTPALMOHHBIX 3aBeC (TammnoHaKa
ropHbIX nopoa);

COOTBETCTBYIOLWMX COOPYKEHUA U MEPONPUATUIA ANA PeryMpoBaHMA MNOBEPXHOCTHOMO CTOKa,
BKJ/1OYAsA BOAbl, CKaNNBAIOLLMECA B MY/IbZaX CABUNKEHUA 3eMHOWN NOBEPXHOCTY.

Bo Bcex C/nyyasx B MPOEKTax 3aliMTbl NOA3EMHbIX BbIPabOTOK AOMKHbLI NpesycMaTpuBaTbCA
YCTPOMCTBA M YCTAHOBKM 419 BOLOOTAMBA M OTBOAA OTKAaUMBAEMbIX BOZ, K MecTam mx cbpoca.

MpumeuyaHue. CucTema peryiMpoBaHMA NOBEPXHOCTHOrO CTOKa MNP HeobXoAMMOCTM [O/KHA
OXBaTbIBATb TEPPUTOPUIO U BHE LIAXTHOIO NOAA B NPeAenax, yCTaHaBAMBaeMbIX MPOEKTOM.

4.16. B cnyyanx HenocpencTBEHHOM yrpo3bl NPOPbLIBOB B NOA3EMHbIE BbipabOTKM BOAbI U TOPHbIX
nopoJa, B YaCTHOCTW KOrZa Hag, KPoB/el NONe3HOro MCKONaeMoro 3aseratoT HecKasibHble BOLOHOCHbIE
FTOPU3OHTbI,  AONYCKaeTcs  NpeaycmaTpuBatb B MPOEKTHOMW  AOKYMEHTauuu  BHELaXTHble
BOZAOMOHU3UTENbHbIE CUCTEMbBI U NPOTUBODUIBTPALMOHHbIE 3aBECHI, YCTPauBaemMble B COOTBETCTBUMN C
TpeboBaHuamn 4.10 - 4.13.

Jonyctmmyto BenMYMHY NPUTOKA BOAbl B MNOAFOTOBUTE/IbHbIE W OYUCTHblE BbIPAbOTKM Ha
MECTOPOXKAEHUAX MOMIE3HbIX WUCKOMAEMbIX caeAyeT NPUHMMATb MCXO4A M3 OMbITa CTPOMTENbCTBA U
3KCMyaTauMu LWaxT B aHaNOMMYHbIX YC0BUAX.

4.17. MNMpn NPOEKTUPOBAHUM 3aLUUTbI FOPHbIX BbIPAabOTOK, NPOXOAALINX B BOAOHOCHON ToJWE, U3
KOTOPOM OXKMAATCA 3HAUMTE/IbHbIE MPUTOKM BOZAbI, AOMYCKAeTcA Npu Hagjexawem oboCHOBaHMM
npeaycmaTpmeatb cO3daHWe B Mpefenax LWAXTHOro MOAA CrneunanbHbiX APeHaXKHblX TFOPU3OHTOB,
pacnosaras gpeHa)KHble BbIPabOTKMN HUM¥KE OCHOBHbIX OTKAaTOYHbIX FOPU3OHTOB.

4.18. Mpu NPOeKTUPOBaHMM 3aLMUTbl FOPHbIX BbIPAaOOTOK HEOBXOAMMO YUYUTLIBATb, YTO MPOXOAKY MX
B HEOCYyLEeHHbIX Nopoaax cneayeT NPeaycmMaTpuBaTb C OMepeatowum bypeHnem u cobnogeHuem
TpeboBaHuit 4.15, a B HEOBXOAMMbIX C/yYasaX - C NPeABAPUTENbHBIM 3aMOPAXKMBAHMEM FTOPHbLIX NOPOL,
UAN C NPUMEHEHUWEM LLMTOBOrO cnocoba.

4.19. Mpwn NPOEKTUPOBAHUUN BbINONHAEMOMN B HECKO/IbKO 3TanoB CUCTEMbI 3aWUTbl NOA3EMHbIX
BbIPabOTOK HEOBXOAMMO NpenyCcMaTpuBaTh:

[0 Hayasa NPOXOAKWU CTBOJIOB - BBOJ, B AENCTBME COOPYKEHUIA U YCTPOWCTB MO PEryaMpoBaHUIO
NMOBEPXHOCTHOTO CTOKa, OrpaAalolWmMx MAOWAAKM LWAXTHbIX CTBOJIOB, OypeHWe oneperkaroLimx
KOHTPO/IbHO-Pa3BEeAOYHbIX CKBAaXMH HaA BCHO TNyOMHY CTBOJIA, TOTOBHOCTb HAPYMKHbIX CTBOMOBbIX
NPOTUBOGUNBTPALMOHHBIX 3aBeC WAW BOLOMOHU3IUTENbHbLIX CUCTEM, €CAN OHU MpesyCMOTPEHbI
NPOEKTHOW AOKYMEHTALUMERN, FOTOBHOCTb NPeaBapUTENbHOrO TaMMOHaXKa ropHbIX Nopos;

[0 Havyana NPOXoAKN NOATrOTOBUTENbHbIX BbIPAaOOTOK - BBOA, B AeCTBME BOLOOTIMBHOMN YCTAHOBKM
y WaxTHOro cTBosa (AonyckaeTcs npenycMaTpuBaTb MPOXOAKY MOArOTOBMTENbHbIX BblpaboToK npwu
OeNCTBMM BPEMEHHOM HACOCHOWM CTaHUMM, PacCYMTAHHOM Ha OXMAaembli NPUTOK B nepuon A0
rOTOBHOCTM 3aMpOeKTUPOBaHHOW CTaLMOHAPHOM HAaCOCHOW CTaHUMMK), BBOA B AelcTBMe 3ymndoBbIX U
NepeKkaymBatoWMX HACOCHbIX CTaHUMM M BHELWAXTHbIX BOAOMOHU3UTENbHbIX CUCTEM, EC/IM  OHMU
npeaycMoTpeHbl MPOEKTHON AOKYMEHTaLMel;

B Mepuog, NPOXoAKM MNOAroTOBUTENbHbLIX BbIPabOTOK - MociedoBaTeNbHbIM BBOA, B AeWcTBUE
OOMNONIHUTENbHbIX  COOPYXEHWM M YCTPOWCTB W NpoBeAeHWE HeobXOOUMbIX  MEepPONpUATUIA,
NnpeaycMOTPEHHbIX MPOEKTHOM AOoKyMeHTaumel (cm. 4.16 - 4.18);

K MOMEHTY Hayasa OYMCTHbIX pPaboT - obecneyeHWe MNOHUNKEHUA YPOBHA MOA3EMHbIX BOA,
FOTOBHOCTb COOPYKEHUM N YCTPOUCTB, 06ecneynBatowmx 3aLmnTy NoA3eMHbIX BbipabOTOK 40 AOCTUKEHUA
MOJIHOM MNPOEKTHON NPOU3BOAUTENBHOCTU NPeAnpuUATUA, B TOM YMC/AE TOTOBHOCTb CTALMOHAPHbIX
NoA3eMHbIX HACOCHbIX CTAHLUIM U CUCTEMbI PEryIMPOBaHMA NOBEPXHOCTHOIO CTOKA U BOA00TBOA3;

B Npouecce 3KCAyaTaumMm NpesnpuaTva - AajbHENWKWIA nocnenoBaTeNbHbI BBOA, B AeWcTBUE
3aMNpPOEKTUPOBAHHbLIX COOPYKEHUIN W YCTPOWMCTB M NPOBEAEHWE MepPONpUATUA, obecrneymBatoLLmX
NOCTOAHHOE onepexatuwee (Mo OTHOWEHMIO K TOpHbIM paboTam) pasBUTME TMOHUNKEHMA YPOBHA
Nnog3eMHbIX BOA WU COOTBETCTBYIOLLMX NPOTUBOPUILTPALLMOHHDLIX YCTPOMCTB HA CPOK, onpeaensaembii
NPOEKTHOW AOKYMEHTaUMEN.

MNpumeHeHne Ha obsA3aTenbHOW OcHOBe pasgena 5 obecneumBaet cobnwogeHue TpeboBaHWUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-®3 "TexHUuecKuit pernameHT o 6e3onacHOCTU 34aHUN U



coopykeHuin" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

5. BogonoHuxkeHune
Ob6uwme yKasaHus

5.1. BogonoHukeHue cnefyet MNPOEKTUPOBaTb C MPUMEHEHUEM OTKPbITbIX M BAKYYMHbIX
BOZAOMOHU3UTENbHBIX CKBA*KMH, WUrNO0PUABTPOB, NAACTOBbIX, TPYOYaTbiX M TPAHLIENHbIX ApPEeHaXKel,
NnoA3eMHbIX 4PEHAXKHbIX BbIPpabOoTOK.

5.2. Tpebyemyto BENMUMHY CHUNKEHMA HAMOPOB B BOLOHOCHbIX FOPU30OHTaxX caeayeT onpeaenaTb U3
YCNOBUA COXPAaHEHUA YCTOMUYMBOCTU MOPOS, OKPYXKAOLWMX BbIPabOTKM, M NpefoTBpaLLeHNA NPopPbIBa B
HUX NOA3EMHbIX BOA,

5.3. Mpu NpoOeKTUPOBAHMMN BOAOMOHUMKEHUA C MPUMEHEHMEM BHeLIHEW BOAOMOHMU3UTEbHOM
CMCTEMDI, 3aLUMLLAIOLLEN OTKPLITYHO BbipaboTKy, YPOBEHb NOA3EMHbIX BOA, A0/KEH ObiTb MOHWMMKEH MO
BO3MOXHOCTM HUXKE ee AHA Ha BEeNMYUHY, OnpenenseMyto pacyeTHbIM NOBblEHWEM YPOBHA BOAbI 3a
BPemMA aBapUMHOro OTK/IIOYEHUS BOAOMNOHM3UTENIbHOM CUCTEMDbI.

MpyY HEBO3MOXHOCTM MOHWUMKEHUSA YPOBHA MOA3EMHbIX BOA HUMKE AHA OTKPbITOM BbIpaboTKM, B
YacTHOCTM MpW MNepecevyeHMM et BOAOYMOPHbIX C/0eB, HEODXOAMMO WCXOAUTb W3 MPAKTUYECKK
OOCTUXKUMOM TNy6UHbI BOAOMOHMUMKEHUA B KaXAOM BOLOHOCHOM TOPU3OHTE M MpegycMaTpuBaTb
OONONIHUTENbHbIE BHYTPUKAPbEPHbIE YCTPOMCTBA M MePONPUATUA cornacHo 4.9.

5.4. Mpn NpoeKTUPOBaHMUM BOAOMOHWMMKEHUA C NPUMEHEHMEM BHELLAXTHbIX BOAOMOHM3NTE/bHbIX
YCTPOWCTB, 3alLMLLAOWNX NOA3EMHbIE FOpPHble BblpabOTKM B BOAOHOCHbIX MOPOAaX, HE OTAeNeHHbIX
BOAOYNOPOM OT BblLIeNeXKaLWMX BOAOHOCHbIX NOPOA, NMOHUKEHHbIA YPOBEHb NOA3EMHbIX BOA, AOKEH
Haxo4MTbCA HUXKE MOAOLWBbI 3aWMLLAEMbIX NOA3EMHbIX BbIPabOTOK Ha rAyOUHY, COOTBETCTBYHOLLYIO
TpeboBaHUAM 5.3.

Mpu HanuumMm Boaoynopa (ropHbix Nopog ¢ KoadpdpuumeHtom dunbTpaumm meHee 0,001 m/cyT),
OTAENAWEro TO/WY NOPoA, B KOTOPbIX MPOEKTUPYIOTCA NoA3emHble BblpaboTKM, OT BbilUenerKallero
BOZAOHOCHOIO FOPU30HTA, MOHM}KEHME YPOBHA NOA3EMHbIX BOA, B 3TOM FOPU30HTE, KaK NpasBu/o, ciegyet
Ha3Hay4aTb C y4eTom cobntoaeHUs ycnoBua

y <5hy, (1)
rAae y - OCTaTOYHbIM HAaMop, OTCYMTbIBAEMbIA OT KPOB/IM Pa3AenstoLLero ¢/1oa BOAOYNOPHbIX NOpoa,

hd - TOAWMHA He HapyLwaemoro npu paspaboTke pa3genstoLLero c/108 BOAOYMNOPHbIX MOpPo4, M.

Mpu cobntopeHmmn ycnosua (1) obBoaHEHWE HUMKenerKal,ero BOAOHOCHOTO FOPM30OHTa 3a cyeT
nepeteKkaHMA NOA3EMHbIX BOZ, M3 BbllenerKalero (Ha BOAOYNOpPe) MOXKHO He y4uTbIBaATb.

Mpwu 3TOoM ocTaeTca B cune TpeboBaHME NOHWUMKEHUA YPOBHA NOA3EMHbIX BOA, B TOJILWE NOpoa, rae
pacnonaratoTca Nog3emHble ropHble BblpabOoTKK, HUXKe MX NOLOLLBbI.

Mpn HEBO3MOKHOCTU MOHWMMKEHWUA YPOBHA MNOA3EMHbIX BOZ, HUXKe NOAOLWWBbI FOPHbLIX BbIPabOTOK C
MOMOLLbIO  BHELWAxXTHbIX BOAOMOHU3UTENbHbLIX YCTPOMCTB [AOMYCKAeTcA MNpuM  COOTBETCTBYIOLLEM
060CHOBAHMN MCNONBL30BaTb MX ANA MPAKTUYECKU AOCTUNKMMOro BOAOMNOHMUMKEHUA, NpesycMaTpmean B
npegenax WaxTHOro nNosia MeponpuaTnA 1 ycTponcTea cornacHo 4.15.

5.5. HeobxogmMmoe Bpems Ans AOCTUMXKEHUA Tpebyemoro MOHMMKEHWA YPOBHA MOA3EMHbIX BOA,
pacnpocTpaHeHMe [Aenpeccun W pPasBuTUE BOLOMNOHU3UTENBHOM CUCTEMbI AO0/KHbI ONpPeaenaTbea
COOTBETCTBEHHO CXEME FOPHbIX PAaboT M rMaporeonormieckomy 060cHoOBaHMIo.

5.6. CxemaTusauma NPUPOAHbIX YCNOBWIA ANA pacyeTa BOAOMOHWMMKEHMA [O0/KHA OTparkaTb
OEeNCTBUTE/IbHbIE TMAPOre0N0rMYeckne yCioBUA, FE0N0MMYECKOe CTPOEHME TOLM U XapaKTEPUCTUKM
cnararoLnx ee CNoes.

5.7. Mpn pacyete BOAOMOHWMMKEHWUA MPUTOK MNOA3EMHbLIX BOJ K BOAOMOHU3UTENLHOW CUCTEME
cnepyet onpeaenatb UCXo4A U3 OCHOBHOMO IMHEMHOIO 3aKOHA IAMUHapHOM GUAbTPaLLMK, BbIParKaeMoro
B 06Lem Buae bopmynoit



v =Kkl (2)

r4e vV - CKopocTb puabTpaunn, m/cyT;

k - koadpdpuumneHT dunbTpayumn, m/cyT;

| - rpagneHT Hanopa.

OcHOBHble pacyeTHble Gopmynbl U TabanLbl Ans onpeaeseHUA NPUTOKOB K BOAOMNOHU3UTEIbHOM
cucTteme npuseaeHsl B MNpunoxkeHuu A.

Mpn HeobxoAMMOCTU NPUMEHEHUS BOLOMNOHUNKEHUA B BOLOHOCHbBIX FOPU3OHTAX, C/IOMKEHHbIX
nopogammu, OT/JINYAIOWMMUCA BbICOKUMMU  PUABTPALMOHHBIMM CBOMCTBAMU (KPYNHOOB/IOMOYHbIMM,
CUNbHOTPELLMHOBATBIMM U 3aKAapPCTOBaHHbIMM), pacyeT BOAOMOHUKEHWUA AOMYCKAaeTCA OCHOBbLIBATb Ha
OMbITHbIX AAHHbIX N YTOYHATb B NPOLLECCe MO3TanHOro BbIMOJHEHUA CUCTEMbI 3aLLUTbI, OCHOBbIBAACH HA
pe3ynbTaTax HabntoAeHUI 32 YPOBHAMM NOA3EMHbIX BOZ, B HabA04aTEIbHbBIX CKBAXKUHaX.

5.8. lna ycnoBuiA NOBbILEHHOM CNOXHOCTU (HEOAHOPOAHOrO GUABTPALLMOHHOIO NOTOKA, CIOMHbIX
OYEepPTaHWUIN KOHTYPOB MUTaHMA U BOAOMOHUNKEHUA U T.N.) pacyeT BOLOMOHU3UTENbHBIX CUCTEM CleayeT
Npo13BOAUTb C MCMO/b30BAaHUMEM YWUCNAEHHOr0 MOAE/IMPOBAHUA, @ TaKXe WHKeHepHO-pacyeTHbIX
nNporpaMmm m NPorpammHbIX KOMMNAEKCOB AU APYTUX METOA0B.

5.9. KOHCTpyKuMM BOAOMOHM3IUTENbHLIX M HabAOAATeNbHbIX CKBAXKMH W ApPEHa)keh cnepyet
NPUHUMATb B COOTBETCTBUM C YKaszaHMamMM [punoxkeHuna b.

OTKprTbIe BOOOMOHU3NTENNIbHbIE CKBAXXWHDbI

5.10. OtkpbiTble (coobuwatowmecs ¢ atmocdepoit) BOAONOHU3IUTE/bHbIE CKBAaXKWMHbI cneayet
npeaycmaTpuBaTb, Kak NpPaBuIo, 18 CHUXKEHUA YPOBHA (MKW Hamopa) Nog3eMHbIX BOA B HECKA/bHbIX
nopogax ¢ KoappuumeHTom GuabTpauum He meHee 2 M/CyT U BO BCEX APYrMX CAyyasx, Korga wx
3¢ PEeKTMBHOCTb NOATBEPKAAETCA ONbITHBIMU AAHHbBIMMU.

5.11. Mpu NpOEeKTUPOBaHUN BOAOMNOHU3UTENbHbLIX CUCTEM caedyeT npeaycmaTpuBaTb OTKPbITble
BOAOMNOHU3UTENbHbIE CKBAXKMHbI B BUAE:

060pyA0BaHHbIX HACOCaMK;

CKBO3HbIX COPOCHbIX CKBaXKMH, obopyAoBaHHbIX GUAbBTPaMK, Yepes KOoTopble MOCTynatowume B
CKBaXXMHY MoA3eMHble BOAbl U3 BCEX MPOpPEe3aemblX €t BOAOHOCHbIX FOPU3OHTOB cbHpacbiBatoTcA B
noAsemHble BbipaboTKy;

CaMOW3NMBAIOLLNXCA C U3NMBOM BOAbI Yepes YCTbe;

BOAOMOINOWAOWMX, C MOMOLLBIO KOTOPbIX NOA3EeMHble BOAbl M3 BbilleseXKallero ropusoHTa
cbpacbIBaOTCA B HUXKENEeXKalmin.

5.12. CKBaxuHbl, 0b6opyaoBaHHble Hacocamu, caeayeT npeaycmMaTpuBaTb A8 KOHTYPHbIX W
JNIMHEWHbIX BOAOMOHM3UTENbHBIX CUCTEM, @ TaKKe MPOEKTMPOBATb B BUAE OTAE/bHO PACMONOMKEHHbIX
BOAOMOHN3UTENbHbIX YCTPOMCTB NPU OTKPbLITOM U NOA3EMHON pa3paboTKax MEeCTOPOXKAEHUM NOsie3HbIX
MCKOMAeMbIX U B BUAE pacnpeseneHHbIX No NAoWaan WaxTHOro NoaA BOAOMNOHU3UTE/IbHBIX YCTPOMCTB
npv NoA3eMHON pa3paboTKe NONE3HbIX MCKOMAEMbIX.

5.13. CkBO3Hble cOpPOCHble CKBaXXMHbl (CKBO3Hble GUAbLTPbLI) caedyeT npegycmaTpuBaTb AnA
KOHTYPHbIX U JIMHENHbIX BOAOMNOHM3UTE/IbHbIX CUCTEM, @ TaKXKe B BUAE OTAE/IbHO PacnONOXKEHHbIX UK
pacnpegeneHHblXx MO NAOWAAW LWAXTHOTO MNOAA BOAOMOHU3IUTENbHbLIX YCTPOMCTB MPU MNOA3EMHOM
pa3paboTKe MO/e3HbIX WCKOMAaeMbIX WM NPU  OTKPbITOM pa3paboTke MeCTOPOXKAEHUN MOAE3HbIX
MCKOMaeMblX, KOT4a TEXHWUYECKM BO3MOXKHO M 3IKOHOMWYECKM OMNPaBAAHO YCTPOWCTBO MNOA3EMHbIX
APEHaXKHbIX BbIPabOTOK.

5.14. BepTuKa/bHble CaMOM3NNBAIOLLMECA CKBAXWHbLI ANA CHATUMA W36bITOYHOrO Hamopa B
HUXKenexalmnx BOAOHOCHbIX FOPU30HTax cneayeT npegycmaTpusaTb A1A NpegoxXpaHeHUsa OT HapyLleHua
YCTOMYMBOCTU FOPHbIX NMOPOA U NPeaoTBPaALLEHNA ONACHbIX NPOPLIBOB HAMOPHbLIX BOA, B OTKPbITbIE NAN
noA3eMHble ropHble BbIpaboTKM.

3abypuBaHne CaMOU3IMBAIOLLLNXCA CKBAXKMH CefyeT Npou3BoAMTb C MOBEPXHOCTU 3eMu, € Hepm
Ha 6opTax KapbepoB (pa3pes30B), C NOAOLWBbI OTKPLITLIX AW MOA3EMHbIX BbIPabOTOK. CKBaXKMHA LO/KHA
6bITb 3arnybneHa B Hanbonee NPoHULAEMYIO 30HY BOAOHOCHOIO FOPU30HTA, COAEPKALLErO HAMOPHbIe
BOAbI.

5.15. Fopu30oHTabHble MW HUCXOAALLME CaMOM3/IMBAIOLWMECA CKBAXKUHbI, yCTpanMBaemble ¢ bepm



Ha OTKocax, c/eayeT npeaycMmaTpvBaTb B MOAOWBE BOAOHOCHbIX C/l0eB BOAM3M MX KOHTaKTa C
BOZAOYMOPHbIMKU C/IOAMW  WAM B MeCTax CoCpenoToveHHOM ¢uabTpaumMm p[aa nNpefoTBpalLeHuA
cy$dO3nMOHHOro BbIHOCA NOPOAbI YEPE3 OTKOCHI OTKPbITbIX BbIPAaOOTOK.

[OpM30HTaNbHbIE MAN HUCXOLALLME CKBAXKMHbI HA OTKOCAxX OTKPbLITbIX BbIPabOTOK Aonyckaetca
npeaycmaTpmBaTb Kak BCMOMOraTenbHOE CPeaCcTBO MPU HAPYKHOW BOLOMOHU3UTENBHOW CUCTEME U3
CKBaXXWMH, 000PYAO0BaHHbIX HACOCAMM, WAM W3  CKBO3HbIX COPOCHbIX CKBaXXMH (MauM  npu
NPoTUBOPMNLTPALMOHHON 3aBece), a TaKKe B KauecTBe OAHOr0 M3 OCHOBHbIX CPeACTB ANA NoALepKaHNUA
CO CTOPOHbI NOCTOSHHbIX HOPTOB BbIPAOOTKM MOHUNKEHHOIO YPOBHA MOA3EMHbIX BOA, AOCTUFHYTOMO C
NMOMOLLLbIO APYTMX CPeACcTB (Hanpumep, OTKPLITOrO BOAOOT/MBA).

5.16. B nNpoeKkTHOW [AOKYMEeHTauuu ciegyetr npenycmaTpuBaTb MpPUMEHEeHMe B MNog3eMHbIX
BbIpabOTKax CaMOW3/IMBAIOLLUMXCA CKBAXKMH (BOCCTAIOWMX, HUCXOAALWMX WAU TOPU3OHTA/IbHbIX - B
3aBUCUMMOCTM OT TUAPOre0/IOTMYECKUX YC/IOBUI) AR YCUIEHUSA APEHMPYIOLWERn CrNocoBHOCTM camoi
BbIpabOTKM, a TaKKe ANA BOAOMNOHUMKEHUA B BOAOHOCHbIX MOPOAAX U CNOAX, OTAENEHHbIX OT BblpaboTKM
BOZOYMNOPHbIMM NPOCIONKAMMN N CNOAMM.

5.17. Mpun ropn3oHTasNIbHOM 3a7eraHnum BOAOHOCHbIX TOPU30OHTOB AONYCKaeTCcA NpeaycmaTpmseaTth
MCNO/MIb30BaHME A1A BOAOMOHWMMKEHWA JNIYYEBbIX APEHANKEW, COCTOAWMX W3 LWAXTHbIX KONOALEB C
YCTaHOB/IEHHbIMW B HUX HAacOCamM, U 3abypuBaemblx U3 KONOLLEB /ly4eBbIX (pagmManbHbIX), Kak NpaBuno,
rOpM30HTabHbIX (@ NPU HEOBXOAUMOCTU - U HAKNIOHHbIX) CAMOW3/IUBAIOLLUXCA CKBAXKMH.

5.18. Bopgonornouwatowme  CKBaXUHbl  cnegyeT  npeaycmaTpuBaTb  MNpW 3aneraHuu
BOAONPOHULAEMOrO C/105, UMEIOLLLErO BbICOKYHO MOT/OLLLAMOLLYIO0 CMOCOBHOCTb HUXKE OCYLIaeMOoro C/os,
pacnosioXKeHHOro Ha Bogoynope. BeanynHa Hanopa B NOr/MOLWAOLLEM C/10€ A0/KHA ObITb HUXKE, YEM B
apeHvpyemom. Yem 6osblue pasHMUa B Hanmopax, Tem 3ddeKtusHein paboTa BOAONOINOLLAIOLLNX
CKBaXMWH.

BakyymHoe BOgOMNOHUXKeHune

5.19. BakyymHoe BOAOMOHMXKEHWE cnefyeT MNPOEKTUPOBaTb C MNPUMEHEHUMEM  NIETKUX
NUrnopuUNbTPOBbLIX YCTAHOBOK BAKYYMHOIO BOLOMOHUMKEHUA, IKEKTOPHbIX WFIO0OUABTPOB, BaKyym-
KOHLLEHTPUYECKMX CKBAXKUH M BaKyYMHbIX CKBaXMH C NOTPYKHbIMW HAaCOCaMM, a TaKKe 3abyprMBaemMblx U3
nog3emMHbIX BblpabOTOK BOAOMOHU3IUTENbHbLIX CKBa)KMH C MOAK/JAIOYEHMEM K HMM arperatos W
KONNIEKTOPOB YCTAHOBOK BaKYYMHOTO BOLOMOHUMKEHUA UAN APYTUX BAKYYMHbIX CUCTEM.

5.20. B coctaBe BOAOMOHU3UTE/NbHBIX CUCTEM OTKPbITbIX W MNOA3EMHbIX BblpaboOTOK cnepyet
NPUMEHATb MHBEHTAPHble UTNOPUABTPDI:

Nerkve, He MMeOWMe UHAMBUAYANbHbBIX BOAONOABEMHUKOB U COEAMHAIOLLMECA C LLEHTPaNbHOM
HACOCHOW CTaHUMel oblWwmMm (ans rpynnbl UrNodGUALTPOB) BCAChIBAOLLMM KONNEKTOPOM;

3KEKTOPHbIe, CHabXeHHble MHAUBUAYANbHbIMA  IKEKTOPHbIMM  BOLONOABEMHUKAMU U
coeAMHEHHbIe C LUEeHTPasbHOW HAaCOCHOW cTaHumen oblmm (ana rpynnbl UrNopUNLTPOB) HAaNOPHbIM U
BOA00TBOAALLMM BOAOBOAAMMU;

BaKYYM-KOHLEHTpUYECKME, CHABXKEHHbIE MHANBUAYANbHBIMM 3KEKTOPHBIMU BOAONOAbEMHUKAMM
N COeMHEHHbIE C LLeHTPa/IbHON HAaCOCHOM CTaHUMEN HaNnOPHbIM M BO4OOTBOAALLMM BOAOBOAAMM.

5.21. WHBeHTapHbI urnodpmuabtp (MrnodpunbTpoBas KOJOHHA) COCTOMT M3 HAKOHEYHMKa,
dUNbTPOBOro 38eHa (GUNLTPOBbLIX 3BEHLEB) U FNYXUX 3BEHbEB HAAPUNLTPOBLIX TPYO.

5.22. CnepyeT npeaycmaTpmBaTh NOTPYKEHNE NIETKMUX U IKEKTOPHbIX UTNOGUABLTPOB A0 rNyO6UuHbI 12
- 15 M mexaHM4yecKMM crnocobom 3abuMBKOM WMNM 3aJaBNMBaHMEM C NPUMEHEHWEM, KaK MpPaBuso,
rmpgpopasmbiBa (rmapaBamMyeckuii cnocob norpy:eHusa). Mpu HeobX0AMMOCTU NepeceyeHnn NerkuMm u
9)KEKTOPHbIMU  UrNObUAbTPaMN TPYAHOPA3MbIBaeMbIX MOPOA M BO BCEX C/Ay4aaX MNOrpyXKeHusa B
OoCyllaeMylo TOJILWY BaKyyM-KOHLEHTPUYECKMX BOAOMNPUEMHWMKOB ONA HWUX c/edyeT npeaycmaTpusaTtb
OypeHne CKBaXKMH.

5.23. /lerkue nrnodunbTpoBbIE YCTAHOBKU FPaBUTALLMOHHOrO BOAOMNOHUMXeHUA (Tuna JINY) cheayet
NPUMEHATb B OCHOBHOM B COCTaBe BHYTPUKAPbEPHbIX CUCTEM 3aWMTbl (a2 Npn HeobxoauMmMocTh - U B
nog3eMHbIX BbipaboTKax) npu Tpebyemoin rnybuHe NoHMUKEeHMA YPOBHA NOA3EMHbIX BOA, 40 4 - 5 m, cunTan
OT YPOBHA OCK HACOCHOM YCTaHOBKM (MM Ha 60/bLUYIO TYBUHY - C NPUMEHEHUEM APYCHbIX CUCTEM), B
rOpHbIX NoOpoAax ¢ KoapdpuumeHtamm dunbTpaummn 5 - 50 m/cyT - 6e3 06CbINKKM BOKPYr UrNodUAbLTPOB, a
npu KoaddumumeHTe duabTpaumm 2 - 5 m/cyT - C necyaHo-rpaBUNHON 06CbINMKOM BOKPYT UIN0PUILTPOB Ha



BCIO BbICOTY BOAOHOCHOTO C/0A.

5.24. B KadyectBe maTtepuana obCbinkn UrnoduabTpoB caeayet NPUMEHATb MECOK C YacTuuamu
KpynHocTbto 0,5 - 2 MM MK NecyaHO-rpaBuiiHyo (LWebeHoYHY0) cMecb € KpynHOCTbto Yactuy, 0,5 - 5 mm.
YcTpoiicTBo UrnodumabTpos HEOBXOAMMO BbINOHATL B COOTBETCTBMM € TpeboBaHuamu MpunoxeHua b u
CMn 45.13330.

5.25. Jlerkue nrnodpuabTpoBble YCTaHOBKM BaKyyMHOro BogoMNoHMKeHuA (Tunos YBB, YB3M u ap.),
3XKEKTOPHbIE WUFNOGUNLTPOBbIE YCTaHOBKM (TMNa SU) M yCTaHOBKM C BAKYYM-KOHLEHTPUYECKMMU
BogonpuemHuKamu (Tuna 3BBY) cnepyeT nNpumeHATb, Kak NpaBuao, N8 BOAOMOHUMKEHWUA B FOPHbIX
nopogax ¢ KoadpdumumeHTom GuabTpaLmm meHee 2 Mm/cyT.

5.26. YCTaHOBKM C 33KEKTOPHbIMU UINODUABTPAMM 4ONYCKaeTCA NpeaycMaTpmMBaTh 4158 BAaKYYMHOIo
BOLAOMOHUMKEHNA NMPU NOHUKEHUM YPOBHA NOA3EMHbIX BoA 40 12 m (npu Hagnexawem o60CHOBAHUM -
00 20 M), cunTan oT ypoBHA OCU HACOCHOM YCTaHOBKM.

5.27. YCTaHOBKM M3 BaKYYyM-KOHLLEHTPUYECKUX CKBAXKWMH C IXKEKTOPHbIMW BOAONOAbEMHUKAMMU
cnefyet npeaycmaTtpumBaTb  ANA  OCYLWIEHWA  C/IOUCTbIX TOALW, NPeACTaBNEeHHbIX BOAOHOCHbIMMU
rOPU30OHTaMM, Pa3obLLEHHBIMU CYFIMHUCTBIMU UAW TAMHUCTBIMM MPOCNOAMM, B npeaenax raybuH
BOAOMNOHMXKEHMA A0 20 m.

5.28. Mpu NpOeKTUPOBAHMM OCYLLUEHMA NECYaHO-TIMHUCTbIX NOpoa, ¢ KoaddnumeHTom duUabTpaLmUm
00 2 m/cyT rnybuHy norpysKeHusa urnopuabTpos ycTaHOBOK Tuna YBB cneayeTt npeagycmatpusaTh He
6onee 7,5 M, a B nopogax ¢ KoapouumeHTom GpunbTpaumm cebie 2 m/cyT - 8,5 - 9 M, CUMTan OT YPOBHA
OCM HAaCOCHOM YCTaHOBKM.

5.29. PasmelieHne nrnopunbtpos cneayeT NPOEKTUPOBATb B BUAE KOHTYPHbIX MAM JIMHEMHbIX
cucTem.

5.30. YcTaHOBKM BaKyyMHOro BOAOMOHWUXEHUA [JONycKaeTca npeaycMmaTpuBaTb B KayecTse
BCMOMOraTe/IbHOro CPEACTBA MPWU BCKPbITUM OTKPbLITbIX BbIPabOTOK M Ana otbopa BoAbl U BO3Ayxa U3
CKBa¥XWH, 3abyprBaembIX U3 NOLA3EMHbIX FOPHbIX BbIPAabOTOK.

5.31. Mpu NPOeKTUPOBAHUN UFNODUNBLTPOBBLIX CUCTEM AAA PaboTbl B YCAOBUAX OTPULATENbHbIX
TemnepaTyp BO3Ayxa CrefyeT npeaycmaTpuBaTb M30aAUMI0O TPYOOMPOBOAOB M HACOCHbIX CTAHLMA C
yyeTom TpeboBaHui [14].

5.32. MpK nNpOEKTUPOBAHUN 3SNEKTPOCHADKEHMA UTNOPUNLTPOBLIX YCTAaHOBOK Heobxoammo
cobnogaTh Te XKe TpeboBaHMA, YTO U A1 CKBAaXKUHHbIX HacocoB (cm. MpunoxeHue b).

5.33. BakyymHoe BOAOMOHMMKEHME C MPUMEHEHMEM BaKYYMHbIX CKBaXMH C NOTrPyXHbIMW HacOCamMu
cnegyet npeaycmatpuBaTb ONA  CHUMKEHUA YPOBHA NOA3EMHbIX BOA B TFOPHbIX nNopoAax C
KoadpdumumeHtamm dunbtpaumm 0,1 - 2 m/cyT M Ana NOAHOro nepexsaTa MPUTOKA MOA3EMHbIX BOA K
rOpHbIM BblpaboTKamM (MOHMKEHUS YPOBHSA NOA3EMHbIX BOA, 40 BOA0YNOPa).

5.34. Tpn NPOEKTUPOBAHUM BAKYYMHOrO BOLOMOHMMXKEHWUA crneayeT Yy4YMTbiBaTb MOBbIWEHHYO
OMACHOCTb BbIHOCA B CKBaXXMHbl U UMNOOUABTPbI MEKUX 4YacTUL, M3 OCYLIAEMbIX FOPHbIX NOpoA M
npeaycmaTpuBaTb BO BCEX CAy4YanaX MNecYaHO-TPaBUMHYIO 0OCbINKY ¢GUABTPOB, YAOBAETBOPAIOLLYHO
TpeboBaHuAMm lpunoxeHus b, ¢ NpUMeHeHMEeM, NpU HEOBXOAMMOCTU, KOP3MHYATbIX U KOMKYXOBbIX
dunbTpos.

5.35. ®unbTpbl CKBA*KMH B OTKPbITbIX FOPHbIX BblpaboTKax A1a NpefoTBPALLEHMA YPE3IMEPHO
60/1bLWOro NOCTYNNEHUA BO3AyXa CAeAyeT pasmMellaTb Ha PAacCTOAHMM OT OTKOCOB HE MeHee TOJILLMHDI
ocylwaemoro csos. Npu cooTBeTcTBYOWEM 060CHOBAaHUM 3TO PACCTOAHNE MOXKET ObITb COKPALLEHO.

YcTbe CKBaXKMHbI OKOI0 BEPXHUX Y4aCTKOB HaAPUALTPOBbIX TPYD cnesyeT 060pyA0BaTh IMNHAHbBIM
3aMKOM M3 YMNIOTHEHHOIO cNabonNPOHULAEMOrO FPYHTA (CYFIMHKA, IMH) UAN MOHOAUTHBLIM BETOHHbIM
BOPOTHUKOM.

5.36. Mpn NpPoOeKTUPOBaAHUN BAKYYMHbIX CUCTEM ANA CO34aHUA TPebyeMoro NOHUMKEHUA YPOBHA
NoA3eMHbIX BOA, B C/lyvae 3asneraHua Bogoynopa, 6/iM3KOro K nogowse ropHon BblpaboTKW, U gns
NONIHOrO nepexsaTta MPUTOKA NOA3EMHbIX BOJA K COBepLIeHHbIM NO CTeneHU BCKPbITUA BOAOHOCHOMO
ropu3oHTa BbipaboTkam GuAbTPbI CeayeT pasmellaTb HEMNOCPEACTBEHHO Y KPOBAU BOAOYMNOpPA.

Mpn HeobXoAMMOCTU CHUMKEHMA HAMOPOB B BOLOHOCHbIX FOPU3OHTAX C/IOUCTON TOAWM UAKN ANA
MO/IHOIO MX OCYLUEHWUS B 30He, MPUIEratoLLel K BblpaboTKe, PUNbTPbI CKBAXKMHbI CAeAyeT pasmMeLLaTh B
npegenax Bcex c/10eB, NOANEXALMNX OCYLLIEHWUIO.

5.37. Cuctembl N3 BaKyyMHbIX CKBa*KMH, 060pYA0BaHHbIX HacOCaMM B OAHOPOAHOM BOAOHOCHOM
rOPU30OHTE, cnepyeT NpeaycMmaTpusaTb Npu TpebyeMom CHUMKEHUU YPOBHA NOA3EMHbIX BOA A0 20 m. MNpu



C/NOUCTOM C/IOKEHUW OCYLLAeMOM ToAWM (HaAnumMm B HeW paga C/AOEB BOAOBMELLAOWMX NOpPOA,
pa306LEeHHbIX BOAOYMOPHLIMU C/AOAMM), @ TaKKe B 3aKPbITbIX (OrpaHMUYEHHbIX HENPOHULAEMbIMU
KOHTYpamM) CNosix BOAOBMELLAIOLWNX NOPOA AOMYCKAeTCA NPUMEHATb BaKyyMHble CKBaXKUHbI FNyBUHOM
0o 100 m u 6onee.

5.38. MMHUMaNbHbIV YpOBEHb BOAbI B BAKyyYMHOM CKBaXXMHe A0O/KeH obecrneymBaTtb 3aTonieHne
Hacoca, JoCTaTo4YHoe Ans ero paboTbl 6e3 cpbiBa OTKAYKKW, B COOTBETCTBUM C TPeboBaHUAMM 3aBOAA-
N3roTOBUTENS M C Y4ETOM BaKyymMa Haj AMHAMUYECKMM YPOBHEM BOAbI B CKBa*KMHe. Hanop B BaKyyMHOI
CKBa*KMHE, MPUHMMAEMbIN B MPOEKTHOM AOKYMEHTALUMKM, OO/KEH COOTBETCTBOBATb MAaKCMMaabHOMY
HEMOHUXEHHOMY YPOBHIO MOA3EMHbIX BOA,

5.39. PacyeT BaKyyMHOro BOZAOMOHW}KEHMA  HeobXogMmo  NPOM3BOAUTL C  Yy4eTom
HeycTaHoBMBLWEWCA GUALTPAUUKM BOAbl MPU MNOCTOAHHOM Hanope. [PUTOK BO34yxa K CKBasKUHe
(nrnodmnbTpam) gonyckaeTtcsa onpeaensaTb No Gpopmynam yCTaHOBMBLIENCS GUIbTPALUMN.

dpeHax

5.40. B npOeKTHOM AOKYMEHTALMN CUCTEM 3aLLUMUTbI TOPHbIX BbIPAbOTOK OT NOA3EeMHbIX BOA cneayeT
npeaycMmaTpmBatb MPUMEHEHME NAAcToBbIX, TPybuaTbiX, TPaHLWENHbIX APEHAXEW W NoA3EMHbIX
ApeHaXHbIX BbIpabOTOK (rasiepeiHbix ApeHaxen).

5.41. TMnactoBble [ApeHaXKM cneayet npeaycmaTpueaTb B OTKPbITbIX BblpaboTKax Aana
npeaoTepalleHma cydpdpo3nMOHHOro BbIHOCA MPYHTA CO AHA M BOPTOB BbIPAbOTKM U Pa3pyLUEHMA TOPHbIX
nopoA, Koraa Henb3a UM 3IKOHOMUYECKU HeLenecoobpasHO NOMHOCTbIO NPeAOTBPATUTL BbliCauMBaHME
noA3emHbIX BOA, 4epe3 OTKOCbI. [1nacToBble ApeHaXkM BbINOAHAIOT TaKXKe 3aJayy NOHWMMKEHUA YPOBHA
NoA3eMHbIX BOZ, B 30HE, NPU/IEratowwen K OTKPbITOM BblpaboTKe.

MnacToBble ApeHaXkn MOryT NPUMEHATLCA ANA APEHUPOBAHUA BHYTPEHHUX OTBAJIOB.

HeobxogMmocTb ApeHaKa 0TBasIoB U ero KOHCTPYKTUBHOE peLleHne YCTaHaBANBAKOTCA COBMECTHO
C peweHnem TEeXHOMOrMM O0TBan00bpPasoBaHMA W OpraHM3auMelrt MOBEPXHOCTHOIO CTOKA, C y4eToM
XapaKTepa Nopos B OCHOBAaHWUM OTBAIOB U APYFMX MECTHbIX YC/0BUA.

5.42. TpybuaTbln ApeHax cnegyeT npeasycMmaTpuBaTb Npu NPOTAXKEHHON No GpPoHTY bopTa Kapbepa
(pa3pesa) AMHUM BbiCAa4MBaAHUA NOA3EMHbIX BOA Ha OTKOCbI B MasioyCTOMUYMBBIX MOPOAAX, 3a/1eratoLLmx
Haz BOAOYNOPOM.

Tpybuatblh ApeHaxk HeobxoaMmo Bpe3aTb B BOAOYMOPHbIE C/AOU C Tem, YTOObl MOJHOCTbIO
nepexsaTUTb NOTOK NOA3EMHbIX BOA, Haj, BOAOYNOPOM B PaCHETHOM CEYEHMM (B MIOCKOCTU ApeHaKa).

5.43. TpaHuWweWHble ApeHakn (OTKPbITble U 3aKpbiTble ApPeHaXHble TpaHlleW, KaHaBbl, JOTKW)
O0MYCKaeTca NPUMEHATb B KAaYeCTBe HapyXKHbIX BOLONMOHU3UTE/bHbIX YCTPOICTB (B OCHOBHOM JIMHEMHbIX)
B BEPXHWUX BOAOHOCHbLIX FOPM30OHTax, B BUAE NepefoBblX TPAHLIEN - MPU BCKPbITUM MECTOPOXKAEHMA
OTKPbITbIM cnocobom 6e3 HapyKHbIX BOAOMOHU3UTEJIbHbIX YCTPOWCTB WU B BWAE KaHaB Ha bepmax
(nnowankax) 6opTos Kapbepa (pa3pesa).

KaHaBebl Ha 6epmax BHYTPU Kapbepa (paspesa) cnesyeT 04HOBPEMEHHO UCMNO/b30BaTh 414 cbopa u
0TBOAA NOBEPXHOCTHbIX BOA,. CeyeHne KaHaB fOMKHO yA0BAETBOPATL TpeboBaHMAM pasgena 8.

Boay, cobuparolytoca B TPaHLWEAX U KaHaBaXx, LienecoobpasHo 0TBOAUTb CAMOTEKOM 3a Npeaenbl
KapbepHOro nons K mecTy cbpoca pyaHWYHbIX BOA, WAW K KapbepHbiM BOAOCOOPHMKAmM no
BHYTPMKapbepHOM BOAOCTOUYHOM CeTH.

5.44. Mop3eMHble ApeHaxKHble BbIPaboTKM (ranepeliHblil ApeHaXK) NPOXOAHOMO U NOAYNPOXOLHOIO
CceYeHun cnesyeT NPUMEHATb AN HEMOCPEACTBEHHOIO APEHUPOBAHNA OKPYKatOLLEN UX TOALWMU NOPOL
WA ONA BOAOMOHUMKEHWUA B BblIWe- N HUMXKeNeXKalnX BOAOHOCHbIX FOPU30HTaX C MOMOLLBbIO CKBO3HbIX
COPOCHBIX CKBaXMH (CKBO3HbIX GDUNbTPOB) U 3abyprBaemMbIX U3 CamMuX BbipabOTOK BOAONOHU3UTENbHbIX
CKBaXXWMH, paboTalowmx Kak  camousnuearolmecs  (npu  HeobxoammocTM  obopyayembix
WMHAMBUAYANbHBIMW HAaCOCaMM) MW KaK BaKyyMHbIe.

Mpn noasemHol pa3paboTKe NONEe3HbIX WMCKONAEMbIX AOMYCKAeTCcAs B KayecTBe ApeHarKHbIX
npeaycMmaTpmBaTb MCMOJ/Ib30BAHWE OCHOBHbIX FOPHbIX BbIPabOTOK, B KOTOPbIX 418 3TOM0 AO0MXHbI OblTh
3aNpoOeKTUPOBaAHbI KAHABKM AU NOTKU ANA CTOKA BOAbI.

B noasemHbIX gpeHarKHbIX BblpaboTKax M B OCHOBHbIX BbipabOTKax, MCMNONb3YEMbIX B KayecTse
OPeHaXKHbIX, cnegyeT NpefycmMaTpuMBaTb XO4KU AnA COOMKM CO CKBO3HbIMW COPOCHLIMM CKBaXKMHaMM
(cKBO3HBIMM PUABTPAMM) U HULIM ANA 3abypPUBaAHMA BOAONOHU3IUTENbHbBIX CKBAXKWH, ECN MPOEKTUPYEeTCA



UX NPUMEHEHME.

MoA3emHble ApeHaykHble BbIpaboTKM A0NYCKaeTCA NPOEKTMPOBATb ANA 3aLUMTbl KaK WaXTHOro, Tak
M KapbepHOro MoAs, MNPUMEHAA MX BO BHELWHMX BOAOMOHUSUTENbHbLIX CUCTEMAX (KOAbLEBBIX,
HEMNOJIHOKO/IbLLEBbIX M IMHENHbIX) AW pacrnonaras B BUAE CUCTEMATUUECKOTO APEHAXKa HUMXKE OTKPbITbIX
BbIPabOTOK MM B CUCTEME FOPHbIX BbIPAaBOTOK WAXTHOro Nons.

B noZsemHbiX ApeHarKHbIX BblpaboTKax, B KOTOPbIX ByAyT NMpOM3BOAMTLCA 3KCMIyaTaUMOHHbIE
paboTbl (HafA30p 3@ CKBO3HLIMM COPOCHLIMM CKBaXKMHAMM, BypeHMe BOCCTAOLWMX CKBAXKMH M T.M.),
cnepyeT NpeaycmaTpmBaTh CUrHAAM3aLMIO ANS OMNOBELLEHUA HAXOAALLMXCA B HUX /IIOAEN B ClyYae aBapun
B CMCTEME BOA00T/IMBA U NPU HEOHBXOAMMOCTU TelepOHHYIO CBA3b C AUCTIETYEPCKUM MYHKTOM.

Mpwn NPoeKTUPOBaHMM APEHAXKHbIX BbIPpaboTOK Heobxoanmo cobntogaTb TpebosaHua CM 91.13330.

HabntogatenbHble CKBaXKUHbI

5.45. Tlpn nNpoOeKTUPOBaHUM pasmMelleHNa HabnogaTeNbHbIX CKBa*KMH 3a  MPOLECCoOM
BOAOMNOHUMKEHUA HEOOXOOMMO YYWUTbIBATb, YTO HabAOAEHMA 33 PEXMMOM U XapaKTepUCTUKAMMU
NoA3eMHbIX BOA, [AOJIKHbl OXBaTbiBaTb BCO TEPPUTOPMIO, HA KOTOPON BO3MONKHO BAUSHME
BOAOMNOHUMKEHMA B TEYEHUE BCErO PACYETHOrO CPOKA 3KCMyaTauum MeCTOPOKAEHMA.

5.46. Mpn Hannummn B paioHe HabAOAEHUIN HECKONIbKMX OCYLUAeMbIX BOAOHOCHbLIX FOPU3OHTOB
HabnogaTenbHble  CKBaXWHbl, OTAe/IbHble MNbe30OMETPbl  MAM  [ATYMKU  YPOBHA  Heobxoammo
npeaycmaTpuBaTb BO BCEX FOpM30HTax. Mpu ycTaHoBKe GUNbTPa, MbE3OMETPA MUAM [ATYMKA YPOBHA Ha
OTMETKE KaXK40ro ropM3oHTa HeobxoAMMO NpesycmaTpmBaTb Pa3obLieHne ropu3oHTOB Apyr OT Apyra.
[onkHa 6bITb obecneyeHa BO3MOMKHOCTb OTOOpa NPob NoA3eMHbIX BOA HAa XMMWYECKUA aHaNWU3 C
Pa3INYHbIX NO BbICOTE YPOBHEN BOLOHOCHbIX FOPU3OHTOB.

5.47. HabnopatenbHble CKBaXKMHbl CnefyeT npeaycMaTpuBaTb BO BCEX PACYETHbIX TOYKAX, rae
NOHWMKEHWE YPOBHA NOA3EMHbIX BOA, MPUHMMANOCh B KAYECTBE UCXOAHOWN BENUYUHBI UM ONPEAENSAN0Ch
pacyeTom.

HabntopgatenbHble  CKBaXXMHblI  cneayeT  pasmewatb Ha  y4aCTKax € XapaKTepHbiMuU
rMOPOreoNorMYecKUMM  YCAOBUAMMW,  YYMUTbIBAA  PACMONOXKEHMEe  UCTOYHMKOB  3arpAsHeHus
(xBOCTOXpPAHUAULL, TMAPOOTBANOB U A4P.), NUTaHMA U PA3rPy3KM (MOBEPXHOCTHbIX BOAOTOKOB, BOAOEMOB U
Ap.) nog3emMHbIx BOg,

Mpn OTHOCMTENIBHO MPOCTbIX MAPOreO0/SIOTMYECKMX  YCTIOBMAX  OOMNYCKAeTcs  pasmeLLaTtb
HabntogaTebHble CKBaXKMHbI MO CTBOpPam (ydam).

Jlyun HabnogaTeNbHbIX CKBAXKMH CeayeT HasHavaTb:

npv noJsiorosaneratwoLmx BOAOHOCHbIX TOPU3OHTAX - MO HanNpaB/IeHUIO NOTOKAa M B KPEecT MOTOKa
(npupogHoro), B HanpaBneHMM Haubonee BepoATHbIX oObnacTem NUTAHUA U cOCeAHUX CUCTEM
BOZIOMNOHUXEHUA (BOAOCHabXKeHNA, BOAOOT/NMBA);

npv KpyTonagalowmx BOLOHOCHbLIX FOPM3OHTaX - MO MPOCTUPAHUIO M B KPECcT NPOCTUPaHuA
rOPM30OHTOB, B HAMpPaBJEHUWN BEPOATHbIX MCTOYHUKOB MUTAHMA U COCEOHUX CUCTEM BOAOMOHUMKEHWS
(BOopOCHabXeHuA, BOAOOTANBA);

NPV NPOTAMKEHHbIX (IMHEMHBIX) CUCTEMAX - NEPNEHANKYIAPHO OCU CUCTEMBI.

B NpoeKTHOW JOKYMEHTALMMU KOHTYPHOM BOAOMNOHM3UTEIbHOM CUCTEMbI C/leayeT NpeaycmMaTpuBaTh
He MeHee ABYX /Jiydel HabNtoAATENbHBIX CKBAaXKWMH U MPUHUMATb HE MEHee ABYX CKBaXKMH Ha yye, U3
KOTOPbIX O4HA - HA KOHTYpPE, a BTOPas - BHE ero B BbIGpaHHOM pacyeTHOM TOUKe.

Mpwu 601blUMX pa3mepax 30Hbl BAUAHUA KOHTYPHOM BOAOMNOHU3UTEIbHON CUCTEMbI YNC/IO CKBAXKMH
Ha Jly4e B MHTEpPeCyoLLEeM BOAOHOCHOM C/10€ CaeAyeT NPUHMMaTb OT TPeX A0 MATU, pacnonaras nepsyto
Ha KOHTYype.

6. Bo40oO0T/IMB U3 ropHbIX BbIPaboToK

Obuwue yKasaHusA

MNprumeHeHWe Ha 0b6A3aTeNlbHOM OCHOBE NYHKTOB 6.1 - 6.7 obecneunBaeT cobatogeHne TpeboBaHUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-®3 "TexHUuyecKuit pernameHT o 6e3onacHOCTM 34aHUA U



coopykeHuin" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

6.1. B NpOEKTHOM AOKYMEHTALMMN CUCTEM 3aLLUTBI CleayeT NPeayCcMaTPUBATb YCTPOMCTBO HAaCOCHbIX
CTAaHUMIM ANsA OTKaYyKkM BOAblI HEMOCPEACTBEHHO W3 TFOPHbIX BbIPAbOTOK, KOr4a HEBO3MOMKHO WAU
HeL.enecoobpasHO OTBECTM NOCTYNAIOLLYHO B HUX BOAY CAMOTEKOM.

6.2. MpM NPOEKTUPOBAHUM CAeayeT pasivyaTb HOPMAJbHbBIA UM MAKCUMAJbHbIA MPUTOKU K
HACOCHbIM CTaHLMAM.

HopmanbHbl4 NPUTOK K HACOCHbIM CTaHUMAM C/araeTca M3 MPUTOKA MOA3EMHbIX BOJ,
onpeaensiemMoro Ha OCHOBAHWW TUAPOre0/IOrMYECKUX PacvyeToB, M CUCTEMATUYECKM PacXomyemon B
ropHbix BblpaboTKax BOAbl Ha TEXHONOTMYECKME U  6biToBble HyXKAbl (MblnenogasBneHue,
rmapomMexaHm3aumio 1 gp.).

MaKCMMaNbHbIM MPUTOK K HACOCHbIM CTAHUMAM OMNpeaenaetcds CyMMWPOBAHMEM BEAUYUH
HOPMaNbHOTO NPUTOKA U MNPUTOKA NOBEPXHOCTHbLIX BOA, ONPeAENAEMOro B COOTBETCTBMW C YKa3aHUAMM
pa3zena 8, obpasytowmxca 3a cHeT aTMocPepHbIX 0CAAKOB, BbINaAAOLWMX HEMNOCPEACTBEHHO Ha NOLWaAb
Kapbepa UK LWAXTHOro Noas.

6.3. HacocHble CTaHUMKN C CYMMaPHOM MOLLHOCTbIO paboyero 1 pe3epBHbIX HAacocoB cBbilwe 100 KBT
cnefyeT NPOEKTUPOBATL, KaK NpPaBmo, B 610Ke € 31eKTPONOACTAHUMAMM.

6.4. B nNpPOEKTHOW [AOKYMeHTauuu cregyet npeaycMaTpumBaTb [NaBHble, Y4acTKOBble MU
nepeKaymBalolWmMe HACOCHble CTaHUMKW, @ Ha Mepuofs UX CTPOUTENbCTBA - BpeMeHHble. Kpome Toro,
HeobXo4MMO NpPeaycMaTpPMBaTb MNepeaBuKHbIe  WAM  MEepPeHOCHble  HACOCHble YCTaHOBKWU  Ans
NCMONb30BaAHUA UX B NPU3aBOMHbIX U APYTMX MECTaX NO Mmepe HEOBXO0AMMOCTH.

6.5. HanopHble TpybonpoBoabl AOMKHbI OblTb PaccUMTaHbl Ha MOJIHYO MPOM3BOAUTENBHOCTb
HaCOCHOWM CTaHLMW.

B npeaenax ropHbix BbIPabOTOK A8 HACOCHbIX CTaHLMIA cneayeT npeaycMmaTpmBaTb, Kak NpaBuo,
He MeHee [ByX HanopHolx Tpybonpososos. OpMH HanopHbIM  TpybonpoBos Aonyckaetcs
npeaycmaTpmBaTb AN YYaCTKOBbIX HACOCHbIX CTaHUMM, a TaKXKe AN FNaBHOM KapbepHOM HACOCHOM
CTaHLMM B C/lydae BOSMOMKHOCTU NOATOMNIEHUA HUKHErO rOpM30HTa.

Mpwn Hannynm 6onee ogHOro HanopHoro TpybonpoBoaa OTKaYKa HOPMAJIbHOIO MPUTOKA AO0JIXKHA
obecneyunBaTbCs NPU OTKAOYEHUN OL4HOFO U3 HUX.

6.6. PasmelyeHMe Ha HaMoOPHbIX W BcacbliBatoWmMxX TpybonpoBoaax 3anopHO apmaTypbl 4OMKHO
obecneymBaTb BO3MOMKHOCTb 3aMeEHbl UM PEMOHTA Nt060ro M3 HAacoCoB, OOPATHbIX KAANaHOB, a TaKKe
OCHOBHOI 3anopHoN apmaTypbl ¢ obecneyeHMeM HEMPEepPbIBHOM OTKAYKM HOPMA/IbHOTO MPUTOKa WU
paboTbl KaXaoro Hacoca Ha Ntoboi HanopHbI Tpybonposoa.

CKopocTb BOAbl BO BCacblBAlOWEM M HamopHOM TpybonpoBoAax, Kak MpPaBWMIO, He [A0J/IKHA
MpeBbIllaTh COOTBETCTBEHHO 1,5 1 3 m/c.

6.7. MNpn NpPOEKTUPOBaHUM BOAOOT/AMBHbLIX COOPYKEHWUN cnepyeT NPUMEHATb TEXHONOTUYECKME
cxembl M obopyaoBaHMe, MO3BOAAIOWME MEXAaHWM3NMPOBATL MOHTaXHble PaboTbl U OYUCTKY eMKOCTel
(sogocbopHMKOB, ocBeTAnTeNEN, 3yMNOB, KAHABOK U T.1.).

MpumeyaHume. Mpu Npope3aHnUM BOAOMNOHU3UTENBHLIMU CKBAa*KMHAMM BOLOHOCHbBIX TOPU3OHTOB,
NPUroAHbIX ANA MUTbEBOrO BOAOCHAbXeEHWA, cnepyeT NpeaycMaTpMBaTb, KaK MPaBMao, pasgesibHblid
oT60p M OTBeAEHME ApeHarKHbIX BoA (9.2).

Booo0TNMB N3 OTKPbITbIX Bblpa6OTOK

6.8. B NpoeKTHOM AOKYMEHTALMN AOMKHO OblTb NPEeAyCMOTPEHO YCTPOWCTBO CETU BOAOCTOKOB U
CO6pPOCHBbIX NMHUI ana cbopa M OpraHM30BAHHOIO OTBOAA MOCTYNAOWMX B BbIPAabOTKM NOA3EMHbIX U
NOBEPXHOCTHbIX BOA K BOAOCOOPHMKAM M 3ymndam y HaCOCHbIX CTaHLMN. BogoCTOKM M cOpoCHbIe ANHUK
[OJ/IKHbI 6bITb paccUMTaHbl Ha MAKCUMAJbHbIN NMPUTOK M OTBEYaTb TpeboBaHMAM pa3aena 8.

6.9. MNaBHble HACOCHble CTAHLMM (CTAaLMOHAPHbIE WAM NaByyMe) C¢ BogoCOOpHUMKamK crenyeT
pacnosaratb C y4eTOM NOFOPMU3OHTHbIX MPUTOKOB NOA3EMHbIX BOA, NAoLWaamn Bogocbopa NnoBepXHOCTHbIX
BOA M obecneyeHns MMHUMaNbHbIX 3aTPaT Ha BOAOOT/AMB.

6.10. YyaCTKOBble HaCOCHble CTaHUMM (CTauMOHapHble, MNepeaBuKHble, MNaaBy4dMe) c
BOAOCOOPHMKaMK, OTKauMBatOWMe BOAY HEMOCPeACTBEHHO BO BHELIHWE BOAOOTBOAALLME YCTPOMCTBA
WA B BOAOCOOPHMKM TNABHbIX HACOCHbLIX CTaHUWI, ciepyeT MPOEKTUMpOBaTb AAAa 06Cny»KmBaHWA



OTAENbHbIX Y4acTKOB Kapbepa (paspesa).

6.11. MepenBuKHble WAM MEPEHOCHble HACOCHble YCTAHOBKM C 3ymndamu AonycKaetcs
npeaycmaTpuBaTb 41 OTKAYKM BOAbI U3 OTAE/IbHbIX M30/IMPOBAHHbIX Y4ACTKOB BbIPaboTKM.

HeobxoaMmocTb NepeKaunBatoLMx HaCOCHbIX CTaHL MM B Kapbepe (pa3pese) ycTaHaBAMBaETCA Npu
Bbibope o0OWwei Ccxembl KApbepHOro BOAOOTAMBA W BbINMOJHEHUM COOTBETCTBYIOWMX TEXHUKO-
3KOHOMMYECKUX PACcYeTOoB.

6.12. BMecTMMOCTb KapbepHbIX BOAOCOOPHUKOB, ANA KOTOPbIX MO BO3MOMKHOCTU HEOb6XoAMmMO
MCMNONb30BaTb BblpaboTaHHOE MPOCTPAHCTBO, Y FNABHOM WM KaXKAOW Y4aCTKOBOW HACOCHbIX CTaHLMM
[OMKHA ObITb, KaK npaBuio, paBHa 06bemy pacyeTHOro CTOKa C COOTBETCTBYHLLEN BOLOCOOPHOWN
naowaan (cm. pasgen 8) 3a BblveTOM ob6bema BOAbl, OTKAYMBAEMOW 3a BPeMA HaAMOJIHEHUA
BOAOCOOPHUKA, €CAN 3TO NPeayCMaTPUBAETCA NPOEKTHON AOKYMEHTaLMeEN.

B cnyyae HEBO3MOXKHOCTM BbINOJIHEHMA 3TOro TPeBGOBAHUA B NPOEKTHON AOKYMEHTALMU AOIKHbI
6bITb NpeaycMoTpeHbl HeEOBXoAMMbIE MEPONPUATUA, NO3BOAIOWME BPEMEHHOE 3aTOMJIEHUE HUMKHUX
paboynx Tropu3oHTOB, W BOAOCOOPHUKM BMECTUMOCTbIO, PaBHOWM He MmeHee 4Yem 3-4acoBomy
HOPMa/IbHOMY MPUTOKY.

BmectumocTb 3ymnoB cneayeT NPUHUMATb He MeHee 5-MUHYTHOM MaKCMMaIbHOW NoAaym 04HOro
M3 HaCcoCOoB.

B BOAOCOOPHUKAX [O/MKHbI ObiTb MPEeAyCMOTPEHbl OTCTOMHUKKM O1S OCBETAeHUA Boabl U
BO3MOXHOCTb UX NEPUOANYECKON OUUCTKM.

6.13. KapbepHblii BOAOOT/NIMB B KayecTBE OCHOBHOIO cCpeacTBa 3aliuTbl Kapbepa (paspesa)
AONyCKaeTca npegycmaTpumBaTtb Npu cobaogeHnn TpebosaHuit 6.10 - 6.12 B cneayowmx ciyyasx:

B CKa/bHbIX M MOJIYCKA/IbHbIX NOPOAAX, KOr4a opraHM3auma cbopa M yaaneHus nocTynatowmx B
BbIPabOTKY NOA3EMHbIX BOA HE BbI3bIBAET OC/IOKHEHWUI NPU NPUHATLIX METOAAX U CUCTEMAX Pa3pPaboTKM
MEeCTOPOXKAEHMSA;

B HECKA/IbHbIX MOPOAaX B NePUOL CTPOUTENLCTBA UK YIaybneHUn Kapbepa (paspesa) npu seaeHnmn
FOpHbIX PaboT C nepefoBbIMM TpaHWeAMM, 3arnybaaembiMU HUXKE TOPU3OHTA BbIPabOTOK, Npu
noABOAHOM pa3paboTKke Nopoa v B APYrMX CAYHasnX, KOr4a 3TO HE Bbi3bIBAET OCNONKHEHUI ANA NPUHATLIX
€cnoco60B pa3paboTKM MECTOPOKAEHUN.

6.14. ina obecneyeHuns yctoiumBocty 60pPTOB M AHA BbIPAabOTOK B HECKA/IbHbIX MOPOAAX MNPU UX
pa3paboTKe MK ocylweHnn, NckaodeHUa cyPPo3MoHHbIX NPOLLECCOB CKOPOCTb CHUMKEHMWA YPOBHA BOADI
B BblpaboTKe cnesyeT npeaycmaTpuBaTth He 60/1ee 3HaYeHUI, NpuBeAeHHbIX B Tabauue 1.



KoadppuumneHnt [lonyckaemasn CKOpoCTb, CM/CYT, CHUMKEHMA B BbIpabOTKe YPOBHSA BOAbI MNPM €ro
duabTpauum nopog, rnybuHe oT HEMOHUMKEHHOTO YPOBHA NOA3EMHbIX BOA, M
m/cyT
o5 5-10 10-20 cB. 20
Jo 2 30 25 20 15
2-10 60 40 30 25
10-20 100 70 50 40
Csbiwe 20 120 90 60 50

Tabnanua 1



[OnAa KOHKPETHbIX YC/NOBUMA CKOPOCTb CHUMEHUA YPOBHA BOAbl B BblpaboTke MoOXeT ObiTb
onpeaeneHa YNCNEHHbIM MOAE/IMPOBAHNEM UM pacHeTamm C UCNO/b30BAaHUEM UHMKEHEPHO-PACUYEeTHbIX
nporpamm 1 MNPOrpaMmMHbIX KOMMJIEKCOB UCXOAA U3 YC/IOBUA, YTO CKOPOCTb NMOHUMKEHUA YPOBHA BOAbI B
BbIpaboTKe A0/1XKHA COOTBETCTBOBATL CKOPOCTU NMOHWUMKEHUA YPOBHA NOA3EMHbIX BOZ 33 ee npeaenamu.

6.15. Mpu paspaboTke nopos cpeacTBaMM MAPOMEXAHU3ALMM  OTKAYKy MOA3EMHbIX W
NMOBEPXHOCTHbIX BOJA MOJIHOCTBIO WAM YACTMYHO [JOMNycKaeTcA npeaycMaTpmBaTb 3eMJiecocamu,
OTKauYMBaloWMMKU Nyabny.

B 3aboe rmagpomexaHU4ecKon pa3paboTKM MPOEKTHON [AOKYMEHTAUMEN MOXKET AONycKaTbCs
NnoBbIWeHHana GUAbTPALMA NOA3EMHbIX BOA Yepe3 OTKOCbI BbipaboTKM, CNOCOOCTBYIOLLAA Pa3pyLUEHUIO
pa3pabaTbiBaemMon NOPOAbI M HE co34atoLas yrpo3bl 0buel yctomuneoctn 6opToB Kapbepa (paspesa).

6.16. Mpy NOATONNEHUN HUNKHUX Pabounx ropM3oHTOB (CMm. 6.12), a TaKkKe NPU HEBO3MOMKHOCTU
obecneynTb JONYCTUMYIO BbICOTY BCAacCbiBAHWS HACOCOB MPW WX CTALMOHAPHOWN YCTAHOBKE TNaBHble U
Y4YaCTKOBbIE HAaCOCHble CTaHLMK cneayeT NnpeaycMaTpmeaTb NAaBy4YUMU.

6.17. Yncno paboumx HaCOCOB Ha rMaBHbIX MU Y4aCTKOBbIX HACOCHbIX CTAHUMAX CaeayeT onpeaenatb
B COOTBETCTBUK C TpeboBaHMAMMK [18]. Hacocbl rnaBHbIX (MKW yH4aCTKOBbIX) HACOCHbIX CTAHLMIA AO/XKHbI
MMeTb OAMHAKOBbIM Hamnop. lNpu OTKauKe MaKCMMabHbIX MPUTOKOB AOJ/IKHA NpeaycMmaTpuBaTbhbCA
HenpepbiBHaa paboTta Bcex paboumx Hacocos.

Yumcno paboumnx HacocoB Ha NepeaBUNKHBIX, MEPEHOCHbIX M BPEMEHHbIX HACOCHbIX CTaHLMAX cneayeT
NPUHMMATb U3 pacyeTa HenpepbIBHOM OTKAYKM HOPMabHOTO NPUTOKA.

6.18. Npu Hagnexawem 060CHOBAHUN AONYCKAETCA NpeaycMaTpmBaTb COPOC OCBET/IEHHOM BOAbI B
NoA3EMHYIO APEHAXKHYIO CUCTEMY AW B BOAOMOI0WAtoWMe cou ¢ ydeTom TpeboBaHui pasgena 9.

Cbpoc AoMKeH NPOM3BOANUTLCA Yepes CKBaXKMHbI, YNCNO KOTOPbIX ONpeaenseTca pacyeTom, npwm
3TOM pe3epBHble COPOCHbIE CKBAXKMHbI AOMKHbI COCTaBNATb 25% obuiero yncna, Ho He MeHee OfHOM
CKBa*KMHbI.

C6bpoc KapbepHbiX BOZ B MOA3EMHYIO [APEHANKHYID CUCTEMY [O/KEH peryamposaTbca W
COOTBETCTBOBATbL NPOM3BOANTENBHOCTN NOA3EMHOM HACOCHOW CTAHLUMN.

6.19. Mpy NPOEKTUPOBAHUM HACOCHbIX CTAHUMIA B OTKPbITbIX FOPHbIX BblpaboTKax HeobxogMmo
cobntopatb TpebosaHus Cl 32.13330 B YacTU YnC/a Pe3EPBHbLIX HACOCOB, WMPUHbLI MPOXOA0B MEXAY
BbICTYMAMOLWMMM  YAaCTAMM  HacocoB, TpybonpoBogoB W  aBuUratenieil, YKAALKM  BCACbIBAMOLLMX
TpybonpoBo4OB, PasMepoB MALIMHHOFO 3a1a WM MOHTAXKHbIX MAOWAA0K, rabapuToB NOABEMHO-
TPAHCNOPTHOro 060pyA0BaAHMS.

BoaooTtans 13 noasemHbIX BbIpaboToK

6.20. Cxemy cTalUMOHapPHbIX BOAOOT/IMBHbIX YCTAHOBOK HEOBX0AMMO NPUHMMATL B 3aBUCUMOCTHM OT
OJHOBPEMEHHO AEWUCTBYIOLWNX MPUTOYHbIX FOPU3OHTOB, F1YOMHbI UX 3aneraHusa, pasmepa LAxTHOro
(kapbepHOro) Nonn, BEIMUYMHbI MPUTOKOB NOA3EMHbIX, TEXHONOMMUYECKMX U MOBEPXHOCTHbIX BOA.

6.21. naBHble HacOCHble CTaHUMW CnedyeT pacnonaratb y CTBOAOB C Hambonee HU3KUMMU
OTMETKaMM OKOIOCTBO/IbHbIX ABOPOB.

Mpw 60NbLION NPOTAXKEHHOCTU FOPHbIX BbIPabOTOK M KOraa HeobxoAMMO Mo YyCI0BUAM BOA00TBOAA
[0MNyCKaeTcA AONOAHUTENbHO NPeayCMaTPMBATL Y4aCTKOBbIE CTALMOHAPHbIE HACOCHbIE CTaHLUMM.

6.22. B nog3emMHbIX HAaCOCHbIX CTaHUMAX YMcno paboymx HacoCoB M MX obLLee YMCNOo C y4yeTom
pesepBHbIX U HAXOAALLMXCS B PEMOHTE HEOHXO4MMO ONpeaensiTb UCXOAs U3 HOPMasbHOrO MPUTOKA U B
cooTBeTcTBMM ¢ TpeboBaHuamM [19] u [20].

OTKayKy MaKcMManbHOro NPUTOKa cieayeT NpeaycmaTpuBaTbh C yYEeTOM peryimpoBaHus cbpoca
KapbepHbIX BOA, B NOA3EMHYIO APEHAXKHY0 cucTemy (cm. 6.18).

6.23. [NaBHble M Yy4aCTKOBblE HACOCHbIE CTAaHLMW CaeayeT NPOeKTUPOBaTb HesarnybaeHHoro Tmna
(kopnyca HacocoB pacnosiaratoTca Bbille YPOBHS BOAbl B BOAOCOOPHMKE) C 06PaTHBIMKM K/lanaHamu Ha
BCacbiBatowmx Tpybonposodax npu ux anametrpe o 200 mm, C YCTAaHOBKOM BaKyymM-HAacoOCOB WK
NoAKauYMBaOLWMX HACOCOB U 3arnybieHHOro TMna (Kopnyca HacoCOB PacnofarakoTCs HUXKE YPOBHSA BOAbI
B BOAOCO6OPHUKE) - Npu aAnameTpe cBbiwe 200 Mmm. MNpu 3TOM 3arnybaeHHble HaCOCHble CTaHUUK cneayeT
npeaycmaTpuBaTb, Kak NpaBu/io, B c1aboTpeLlMHOBaTbIX CKa/lbHbIX MOpoAax nNpu npeaesie NPoYHOCTU Ha
OZIHOOCHOE C}KaTue B BOAOHAChIWEHHOM COCToAHMUM cBbitle 80 MITa n nputoKax cebiwe 1000 m3/u.



6.24. MNpK NPOEKTUPOBAHUN HACOCHbIX CTAaHLMUA U INEKTPOMNOACTAHLMIA B BOAOHOCHbIX MOpOoAax
HeobXxo4MMO NpeayCcMaTPMBaTb APEHaX UM TMOPON30AALMIO U TAMMOHAMXK OKPYKAIOLLMX NOPOA,.

6.25. B Kamepax 3arnybaeHHbIX HACOCHbIX CTaHUMA HEOOXOAMMO NpPeaycMaTPUBaTb pPasgesibHble
KaHafbl, NepPeKpbITble CbeMHbIMWU WUTaMK, AAA NPOKNAAKM TpybonpoBosoB U Kabenew, NPUAMKMK U
HacoCbl 417 OTKAYKM BOZ, KamnexKa, a TaK»Ke BOA, NPV aBapuAX BHYTPU HACOCHbIX CTAHLMNA.

6.26. Mon kamepbl He3arny61eHHON HAaCOCHOW CTaHLUMK cneayeT NpMHMMaTb He MeHee Yem Ha 0,5
M BbllLIe YPOBHA rO/I0BKU pesibCOB B OKO/JI0CTBO/IbHOM ABOpe.

6.27. MNpu uncne Hacocos cBbiwe 10 gonycKaeTca yCTaHaBAMBATb ABa dNEKTPUYECKUX KpaHa AnA
TPAHCMOPTUPOBAHMA M MOHTaXKa 060PYA0BaAHUSA, NPU STOM A0CTABKY 060pyA0BaHUA B HACOCHYIO creayeT
OCYLLEeCTBAATL C ABYX NPOTMBOMONOMKHbIX CTOPOH Kamepbil.

6.28. Bogo3abopHble KonogLbl 40NYCKAOTCA UHAMBMAYAbHbBIE 417 KaXKA0ro Hacoca U rpynnosble.

Mpw Yncne HACOCHbIX arperaToB B HACOCHOM CTaHLMK CBblile Tpex obLLee YNCA0 KONOALEB A0/KHO
6bITb HE MeHee ABYX.

6.29. lpu onpeaeneHnMM BMECTUMOCTM BOAOCOOPHMKOB c/edyeT Y4YuTbiBaTb BMECTUMOCTb
NpPeaycCMOTPEHHbIX B MPOEKTE APEHAXKHbIX BblpabOTOK, BPEMEHHOEe 3an0/IHEHME KOTOPbIX BOAOWN He
BbI3OBET MOATOMNEHUA OCHOBHbIX BblipaboToK. CymmapHas BMeECTMMOCTb BOAOCOOPHMKOB [0/XKHA
COOTBETCTBOBATb TPEOOBAHUAM HOPMATUBHbLIX AOKYMEHTOB, YKa3aHHbIx B 6.22 1 CM 91.13330.

6.30. Mpun 3HaUMTENbHbLIX NPUTOKax BoAbl (CBbie 5 Tbic. M3/4) B KayecTBe OCHOBHON eMKOCTU
BOAOCOOPHUKOB A0MNYCKAETCA MCMO/b30BaTb CneumnanbHble BbIpabOTKM, KOTOpble cieayeT NpPoBOAUTb
napannenbHO OCHOBHbIM TOPHbIM BblpaboTKam Ha 6osee HWM3KMX OTMeTKax. Kak npasmno, Kposns
BbIPabOTKM-BOAOCOOPHUKA 40/MKHA ObITb Ha YPOBHE MOYBbI OCHOBHOW BbIPabOTKN. YKIOHbI BbipaboTOK
HeobxoaMmo BblIBUPATb C TaKMM pacyeTom, YToObl Boga No cHoMKam Morna NocTynatb Ha FNaBHble
OTKaTOYHble BbIPabOTKM TO/bKO MOC/E 3aTONIEHMA BCeX BOAOCOOPHMKOB.

B mecTax conpsaxeHua BblpabOTKMU-BOLOCOOPHUKA C KONNEKTOPOM HACOCHOM CTaHUUKU creayet
COOPY)KaTb FNYXYH0 FepMEeTUYECKY0 NEepPeMbIYKY C BOLOMPOMYCKHbIMKU TPyHamu U peryampytomnmmm
334BUXKKaMU.

6.31. Bce BbIxOAbl U3 HACOCHbIX CTAHLWMIMN B OKONOCTBOJIbHbIN ABOP CneayeT NpeaycmMaTpmBaTb C
repMeTUYecKMMM ABEPAMU, PacCcuMTaHHbIMM Ha aasneHune 0,1 MMa (1 krc/cm2).

6.32. Ons nopsemMHbIX HAaCOCHbIX CTAHUMIA NPW HearpeccuBHOM Boge B NPOEKTHOM AOKYMEHTALUK
cnepyet npeaycMmaTpmuBaTb 006blYHbIE LLEHTPOOEKHbIE HAacoCbl. [TPK HANMYUK NOA3EMHBIX KUCOTHbIX BOA,
(pH < 5) cneayeT npeaycmaTpmBaTb YCTaHOBKY HacOCOB, apMaTypbl, TPybonpoBogoB M annapaTypbl
aBTOMATMYECKOTO YNPaB/IeHMA U3 KUCIOTOCTOMKUX MaTePUaNoB.

6.33. Kaxablh HAacoC BPEMEHHbIX M CTAaLMOHAPHbIX HACOCHbIX CTAHUMN AOKEH UMETb OTAEbHbIN
BCacblBalOWMN TpybonpoBoa W AO0/KEH OblTb CHab)KeH COOTBETCTBYIOWMMUM U3IMEPUTESIbHbIMU
npubopamm (MaHOMETPOM, BaKYYMMETPOM) A5 ONpeae/eHns 4aBNeHUs BO BCACbIBAOLLEM M HANOPHOM
naTpybkax.

6.34. HanopHble TpybonpoBoapl ciedyeT pacnosiaratb, Kak npasu/io, B cTBosie, 060pya0BaHHOM
KNneTeBbIM NOABEMHUKOM UNU UMEIOLLEM NeCTHUYHOE OTAEeNeHMe.

3anpeluaeTca NPoKNaaKa B CTBOIAX HANMOPHbIX TPYHOMNPOBOAO0B NPOTUB TOPLEBbIX CTOPOH KETH.

Mpu yMcne HaNnopHbIX TPY6ONPOBOAOB CBbIWeE YeTbipex (guameTpom cebiwe 300 mm) Ux crnepyet
NPOKAaAbIBaTb B CNeLManbHbIX TPYOHO-KabenbHbIX BbIpaboTKax.

6.35. [nA raweHus rvMApaBAMYECKMX YAAPOB Ha HAMOPHbIX TpybonposBogax Heobxomumo
npeaycmaTpmBaTb YCTaHOBKY 06paTHbIX KNAanaHOB MAW APYTrMX 3aLMTHbIX YCTPOWCTB.

PacyeT no NpoYHOCTM CTEHOK TPYHONPOBOLOB M METANNIOKOHCTPYKLMIA ONOp ceayeT Npov3BOANTb
(c yueTOoM BO3MOKHOTIO FMAPaBANYECKOrO YAapa) Ha ABYKPATHYO BEANYMHY MMAPOCTaTUYECKOrO Hanopa.

HanopHble Tpybonposoabl B npeaenax HaCOCHOW M TPYHBHOro xofka - Ao cTeona (Mam TpybHoro
BOCCTAlOLLEr0) CAeAyeT 3aKpeniATb Ha CreLMaibHblX ONopax, CNOCOBHbIX NPeaoTBPaTUTL CMELLEHNE U
0bpyLweHne Tpyd NpM BOSHUKHOBEHUM MMAPABIMYECKOrO yaapa.

6.36. MNpu pasmeLlleHMN HACOCHOM CTaHUMK Ha rybuHe cebie 200 M OT NOBEPXHOCTU 3EM/IM Ha
HanopHbIX TpybonpoBogax HeobXxoAMMO NpenycMaTpuBaTb TemnepaTypHble KOMNeHcaTopbl. BepxHuit
KOMMeHcaTop caeayeT npeaycMmaTpmeaTth Ha rybuHe 6onee 20 M OT NOBEPXHOCTU.

6.37. 3ymn¢oBble HAaCOCHble CTaHLMW A0KHbI ObITb 060pYA0BaHbI A4BYMS HACOCHBIMW arperatamu
- paboumm 1 pesepBHbIM.

6.38. MpM NPOEKTUPOBAHUM Kamep M BOAOCOOPHUKOB BPEMEHHbIX HACOCHbIX CTaHUUN cneayeT



cobntoaaTth Te e TPeboBaHWUSA, YTO M NPU NPOEKTUPOBAHMM COOTBETCTBYIOWMX KaMep CTaLMOHAPHbIX
BOAOOT/IMBHbIX KOMMNEKCOB.

6.39. BpemeHHble HacoCHble CTaHUWKM ONA CTPOUTENbCTBA OKONOCTBOJIbHbLIX ABOPOB U [NABHbIX
OTKaTOUYHbIX BbIPabOTOK cnesyeT cCoopyKaTb B6M3U CTBONIOB B BbIPaboTKax, NPpOXo4ALLMX B HANPABAEHUM
OCHOBHbIX NOA3EeMHbIX BOAOTOKOB.

BpemeHHble HAaCOCHble CTaHLU MK cleayeT NPOeKTUPOBaTb, KAk NPaBUAo, He3arnybaeHHOro TMna.

6.40. MNpu npoxoaKe WaxXTHOro CTBOMA caeayeT npeaycmaTpuBaTb BOAOOT/INB U3 HEro NoABeCHbIM
Hacocom, a nNpu Heobxogumoctu (npu rnybuHe ctBona cBbiwe 250 M) - YCTPOMCTBO MepeKaunBatoLmx
HACOCHbIX CTaHLUN.

6.41. MpUTOK NOA3EMHbIX BOZ K CTBOJY, HE 3aKPenIEHHOMY NOCTOAHHOW Kpenbto, NPU OTCYTCTBUK
Hapy»HON BOAOMNOHU3UTENbHOW CUCTEMBI U MPOTUBOPUABTPALIMOHHBIX YCTPOMCTB CaefyeT onpeaensTb
M3 YCNIOBUA MOHWUMKEHUA YPOBHA MOA3EMHbIX BOJ Y CTEHKM BbIPabOTKM Ha BCHO MOLLHOCTb Kaxgoro
npope3aemoro cTBOJIOM BOAOHOCHOIO C/10A.

6.42. Jonyckaemblii NPUTOK NOA3EMHbIX BOA, B 326011 CTBO/IOB c/ieayeT NPUHMMATh A8 NPUHATOrO
crnocoba npoxoaku B cooTBeTcTBUM € TpeboBaHmamm CIM 69.13330.

6.43. Mpwn NPOEKTUPOBAHUM BHeLlHeMn BOAOMOHU3NTENIbHOM CUCTEMDbI naun
NPOTUBOGMILTPALMOHHON 3aBeCbl C/ieyeT YYMTbIBATb, YTO OCTATOYHbIM NPUTOK B 3aboil CTBO/A, KakK
npasuno, He A0/XKeH npesblwaTb 8 M3/4 B cooTBeTcTBUM € TpebosaHuamu CM 91.13330.

6.44. B NpOeKTHOM AOKYMEHTaL MM A0XKHbI ObITb NPEAYCMOTPEHbI YAaBANBAOLWME YCTPOMCTBA ANA
cbopa noa3eMHbIX BOA, MOCTYNAOWMX Yepes CTEHKM CTBOA, M OTBOAA UX K 3yMmndam.

6.45. T[lepekauuBalolwnme HACOCHble CTaHUMW cnegyeT npeaycmaTpmeaTb C  yyeToOM WX
MCNONb30BAHMA KaK NpU COOPYXKEHUU CTBOJIOB, TaK M B Nocneaytowme nepmuoabl CTPOUTENbCTBA, a NpU
HeobX04MMOCTU - M IKCNyaTauumn ropHOro NpegnpuaTUs.

Mpu onpegeneHMn pasmepoB Kamep MepeKkavymBatoLLMX HACOCHbIX CTAHUMIA B CTBOJIAX rybuHoM
cBbile 600 M crnepyeT yuuTbiBaTb pasMeLLEHME 3anaca CWIOBbLIX M KOHTPOJIbHbIX Kabenew,
obecneumBatoLLmx paboTy NogBECHOIO HAacoca.

BoaocbOpHMK  MepeKkaumBalOWMX  HACOCHbIX  CTAHUWMW  cnepyeT  OTAENATb  OT  Kamepbl
enesobeToHHOM NepemblYKOl U pasaensaTb NeperopoaKoi Ha ABa OTceKa.

6.46. [lepeKauMBalollMe HACOCHble CTaHUMM B CTBOJIAaX HeobxoAuMMO npegycmaTpmBaTb
He3aBMCMMO OT cnocoba MX MPOXOAKW; UX YUCNO, CPOK CAyKObl, paccTosHME MexAay HUMW chnepyet
onpepensatb UCXoAs W3 CXeMbl BOAOOTAMBA (MOCTOAHHOrO WAM BPEMEHHOrO), TAybuHbI CTBOAA U
NPUWHATOro HacocHOro obopyaoBaHMUA.

6.47. MNpn NPoOeKTUPOBaHNM NOA3EMHbIX HACOCHbIX CTAHLMA KPOME HACTOALLEro cBoAa NnpaBua u
npasun 6esonacHoctu (cm. 6.22) cneayet cobntoaaTh TpebosaHua CM 91.13330.

ABTOMaTU3aLUMA, AMCNIETYEPU3ALNA, CUTHANM3ALMA, CBA3b

6.48. TlpM NPOEKTUPOBaHWW aBTOMaTM3aLMKU, AUCHETYEepU3auMU, CUTHaAM3aLuUMM U CBA3K
MOCTOAHHbIX M BPEMEHHbIX HaCOCHbIX CTaHLMIA 418 BOAOOTINBA U3 NOBEPXHOCTHbIX M MOA3EMHbIX TOPHbIX
BblpaboToK HeobxoamMmo cobnoaatb TpebosaHusa [18], [19], [20], c yueTom TpeboBaHuii [21] n [22].

Ha HacocCHbIX CTaHUMAX HeobXxoAMMO npedycMaTpuBaTh aBTOMAaTUYECKOe BKJ/OYEHWe U
OTK/Il0YEHME HACOCHbIX arperatos B 3aBUCMMOCTM OT YPOBHA BOAbl B BOAOCOOPHWMKE MAM 3ymnode,
aBTOMaTMYeCcKoe BK/oUYeHMe pe3epBHOro HacOCHOro arperaTta npu Bbixo4e M3 cTpoa Ntoboro U3 paboymx
HacocoB.

6.49. Mpn NPOEKTUPOBAHMM aBTOMaTU3aUMK cledyeT, Kak MpaBuo, UCMNOAb30BaTb KOMMIEKTbI
annapaTtypbl, CEPUINHO BbIiMyCKaeMble MPOMbILLINEHHOCTbHO.

[Ona aBTOMaTM3MPOBaHHbIX HACOCHbIX CTaHUMIA HeobxoAMMo NpeaycmaTpuMBaTb TaKXkKe MycK,
OCTaHOBKY M KOHTPO/b paboTbl HAaCOCHbIX arperatoB U3 AUCNeTYepcKMx NyHKToB (A1), pacnonaraemblx,
KaK NpaBWJio, Ha MOBEPXHOCTU, U NpeaycmaTpuBaThb nepegady Ha [N curHanos ob aBapusx.

MpoeKkTbl AMcCheTYepusaumMmM cieayeT BbIMOAHATbL C YYETOM BO3MOXKHOIO MCMNOJIb30BaHUSA
TeNensmepeHuii OCHOBHbIX NapameTpoB (pacxoaa, Hamopa), xapakTepusyowmx paboTy BOAOOTIMBA B
LeNoM.

[lna Bcex BOAOOTIMBHbIX YCTAHOBOK HE3aBUCMMO OT UX aBTOMaTU3aLUMK CaeayeT npeaycmaTpusaTth
MOCTbl MECTHOTO YNpPaB/iieHUA A8 NPOBeAEHMA PEMOHTHbIX M HaNaA04HbIX paborT.



6.50. MnTaHMe CUrHaNbHbIX YCTPOWCTB M CBA3M cnedyeT NpeaycMaTpueaTb OT ABYX HE3aBUCUMBbIX
MCTOYHUKOB SHEPTUMN.

JneKTpocHabKeHne, 3NeKTpoobopyaoBaHUe, OCBELLEHME

6.51. NpoeKkTnpoBaHMe 3/1eKTPOCHabKeHMA, OCBELLEHUNSA, BbIBOP 31EKTPO0OOPYA0BAHMA HACOCHbIX
CTaHUMN gNs BOLOOT/IMBA M3 MOBEPXHOCTHbIX U MOA3EMHbIX FOPHbIX BblPabOTOK cieayeT BbINOAHATbL B
cooTBeTcTBMM ¢ TpeboBaHuamu [18], [19], [20] u c yueTom [21] 1 [22], a TaKKe NepCNEKTUBHOIO PasBUTUA
ropHOro NpeanpuUATUA He MeHee Yem Ha 6amxKarwue 10 ner.

6.52. DneKTpocHab)eHWe cneayeT MNPOEKTUPOBATb B COOTBETCTBMM C  KaaccuduKauumen
3NEKTPONPUEMHUKOB MO KaTeropum obecneyeHnn HageKHOCTU NUTaHUA:

rNaBHble HACOCHble CTaHUMU - | KaTeropus;

Y4aCTKOBbI€ HACOCHbIE CTaHLMM U NepeaBUKHbIE HACOCHbIE YCTaHOBKM C MPUTOKOM CBbilie 50 m3/y
- Il KaTeropwus;

TO *e, Ao 50 m3/y - lll Kateropus;

3ymndoBble HAacOCHble CTaHuuK - || KaTeropums;

BPEMEHHbIe HaCOoCHble CTaHLMK - | KaTeropus;

OCBelLeHNe APeHaXKHbIX BbIpaboTok - Il KaTeropus.

MuTaHMe NnoAcTaHUMKW NPU FaBHOW HACOCHOW CTaHUUM HEOBXoAMMO NpeaycMaTpuBaTb He MeHee
yem no aAsym éuaepam. Mpu OTKAKOYEHUU OAHOrO M3 MUTAOWMX PUAEPOB OCTAlOWMECA OO0MKHbI
obecneumBaTb paboTy HACOCOB NPU OTKAYKE MaKCMMa/lbHOro NPUTOKA.

7. NpoTMBOoPpMALTPALMOHHbIE 3aBECHI

Ob6uwme yKasaHus

MNpumeHeHWe Ha 0b6A3aTeNbHOM ocHOBe NyHKTOB 7.1 - 7.5 obecneunBaeT cobaogeHne TpeboBaHUi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHMIA U
coopyxeHun" (MoctaHosneHume MpaButenbcrtea PP ot 26.12.2014 N 1521).

7.1. B cuctemax 3awmTbl FrOpHbIX BbIPabOTOK OT NOA3eMHbIX BOZ CaenyeT NpesycMaTpuBaTb
nNpoTMBOGMAbTPALMOHHbIE 3aBecbl (Md3): TpaHWeWHble, CBaliHble, TOHKWE LleNeBble, 3aBechl,
BbINO/IHAEMbIE METOA0M CTPYNHOM LLeMEHTALLUN TPYHTOB, MHBbEKLMOHHbIE, NbA0NOPOAHbIE, LUMYHTOBLIE,
3aBecCbl, yCTpamMBaeMble OTKPbITbIM COCOOOM.

N3 noapasaenstoTca No TMNy, CNocoby yCTPOMCTBA M MaTepuany, ¢ 3aMeLLLeHMeM rPyHTa Unm bes
3amelleHuns.

N®3, ycTpanBaemble OTKPbITbIM crocobom (Hanpumep, B Hacbinax gamb obsanosaHus), cieayet
npoekTuposaTb cornacHo CIM 39.13330.

BO3MOMKHO YyCTPOMCTBO KOMBMHMPOBAHHbLIX 3aBEC KaK MO TUNY, TaK M MO cnocoby ycTpolicTea U
maTepuanam.

Mpu npoekTupoBaHuKM K yctpoiictee NP3 cnepyet cobntogatb TpeboOBaHUA HACTOALLErO CBOAA
npasun, CMN 23.13330, CM 45.13330, CMN 69.13330 u [16].

7.2. Bblbop TMMa U NapaMeTpoB NPoTMBOOUNbTPALMOHHOMN 3aBecChl CleayeT NPOM3BOANTb UCXOAA
U3 MUHKEHEPHO-Te0N0MMYECKMUX U TMAPOreoIorMYeckuX yCI0BUIA B paioHe 3aLUMLLIAEeMOro OT NoA3eMHbIX
BO4, OObeKTa, pe3y/bTaToB OGWUABTPALMOHHBIX PacyeToB (MCCNefoBaHUI) M Npyu HeobxoaumocTu -
pacyeToB Ha CU/I0Bble BO3ENCTBUA.

7.3. 3aBecbl, Kak NPaBWUIO, LOMKHbI MONHOCTBLIO NPOpPe3aTb BOAOHOCHbIE NOPOAb! U 3arnybaaTbeA B
BOAOYNOpPHble nopoapl Ha rAybuHy, onpenenAemyto XapaKTepom KOHTAKTHOW 30Hbl, COCTOAHWEM
BOZOYMNOPHbIX MOPOA U AEWNCTBYIOLMM HAanopom Ha 3aBecy, HO He MeHee Yyem Ha 1 M Npu xopowo
BblpaXKE€HHOW rpaHuLe C/I0eB.

MprmeHeHMe HecoBepLIEHHbIX (He AOXOAALMX A0 BOAOYNOPa) 3aBeC A0IKHO BbiTb 060CHOBAHO
GUABTPALMOHHBIMU N TEXHUKO-9KOHOMMYECKMMU pacyeTamm.

7.4. Tlpy nNpPOEeKTUPOBaHUU MPOTUBOPUNLTPALMOHHBLIX 3aBec Heobxoaumo 060CHOBbLIBATb



pacyeTamun GUNbTPALLMOHHYIO YCTOMYMBOCTb 3aBECHI, €€ COXPAHHOCTb (MPOYHOCTL) Ha NPOTAXKEHMMU BCErO
NPOEKTHOrO CPOKa CAYK6bl 1 YCTOMYMBOCTb BOCNPUHMMAIOLLETO HAaNop Ha 3aBeCy MacCUBa rOPHbIX MOPOA,

7.5. TpUTOKM NOA3eMHbIX BOA uepe3 3aBecy, AOBEAEHHYIO A0 BoAOymnopa, Aonyckaerca
onpepenats no dopmynam MpunoxkeHus A UCXo4Aa U3 BeNUYMHbLI Mepenaga Hanopa C BEPXOBOW M

HW30BOI CTOPOH NPOTUBOGUALTPALMOHHON 3aBecbl H s » M, onpegenaemoro no popmyne

H =tl_,(3)

S s cr’

rae 1, - TonwmHa npotneodunbTPaLMOHHON 3aBeChl, M;

|, - mponyckaembiii rpagueHT Hamopa Ha 3aBecy, onpefensemblii, Kak npasuao, Mo

3KCNEePUMEHTA/IbHBIM AAHHbIM.

Mpy CNOXKHBIX TMAPOre0IOrMYECKMX YCNOBUAX NIOLLAAKN CTPOUTENBCTBA MW CIOXKHBIX O4EPTAHMAX
BbIpabOTOK nNapameTpbl GUIBTPALMOHHOIO MOTOKA C/ledyeT OnpeaensTb MEeTOLOM UYMCAEHHOTO
MOZENMPOBAHUA, pacyeTaMn C NPUMEHEHUEM MWHXKEHEPHO-PaCUYeTHbIX MPOrpamm M NPOrpPamMmHbIX
KOMMNEKCOB WU/IM 3KCNEPUMEHTA/IbHbIM MyTEM.

duUNbTPaLMOHHbIE PacyeTbl 3aBeC C/ieayeT YyTOUYHATL MO AaHHbIM OMNbITHO-NPOWU3BOACTBEHHbIX PaboT
(cm. 4.6).

B npoeKTHOM AOKYMeHTaUMM cieayeT npeaycmMaTpmBaTb NpUemM NoA3emMHbIX Boa, GUAbTPYIOLMXCA
yepes 3aBecy, BHYTPMKAPbEPHbIMU (BHYTPULIAXTHbIMKM) BOAOMNOHU3UTE/IbHBIMM YCTPOMCTBAMMU MU
BOAOCTOKaMMU.

MpumeHeHMe Ha 0653aTeNbHOM OCHOBE NYHKTOB 7.6, 7.7 obecneunBaeT cobntoaeHne TpebosaHui
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYeCKMA pernameHT o 6e30MacHOCTM 34aHUIA U

~n

coopykeHui" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

7.6. Ona HabnwogeHulii 3a nepenagom Hanopa Ha 3aBece (33 ypOBHAMW MOA3EMHbIX BOJA) B
NPOEKTHOW AOKYMEHTaLMM cieayeT NpesycMaTpmnBaTb YCTPOMCTBO Nbe30OMETPUYECKUX CKBAXKUH C 06enx
CTOPOH 3aBeCbl M MPOrpammMmy MOHUTOPUHIA 33 YPOBHAMM C y4eTOM pa3paboTkM Kapbepa (paspesa) no
atanam (cm. 4.14, 7.25). Mo pesynbtatam HabaogeHU, B cnyyae HeOBXOAMMOCTU, KOPPEKTUPYIOTCS
NPOTUBOGUNLTPALMOHHbIE MEPONPUATUA CAEAYIOWEro 3Tana, B TOM YMC/e No Npuemy GUAbTPYoLWMXCA
yepes 3aBecy NOA3EMHbIX BOZ,

7.7. TpaHweliHble, cBaliHble, TOHKME wenesble M3, 3aBechl, BbINONHAEMbIE METOAOM CTPYHHOM
LeMeHTaLMW TPYHTOB, C/lieAyeT NPOEeKTUPOBaTb B BUAE KOHTYPHbIX U JIMHEMHbIX CXEeM ANA 3alWuTbl, Kak
NPaBWJIO, OTKPbITbIX BbIPAOOTOK OT NMPUTOKA NOA3EMHbIX BOA,

MaTepuan 41 3anoJHEHNA NepeyncaeHHbIX Bbile TUNOB 3aBec CeAyeT BbIbMpaTb NyTeM TEXHUKO-
3KOHOMMYECKOro CONOCTaB/EHUSA, YUUTbIBAA NPU STOM BEANYMHY Hamnopa NoA3eMHbIX BOA, CPOK paboTbl
3aBecbl M XapaKTePUCTMKM BMELLAIOLLErO ee rPYHTOBOro MaccumBa.

B nto6om ciyyae 3aBecbl 3TUX TUMOB, Ha3HaYaemble B MPOEKTHON AOKYMEHTaUUN, OOMXKHbI 6biTb
CMNOLWHbBIMK NO GPOHTY, a TaKKe Mo rnybuHe.

Ona obecneyeHns CNAOWHOCTU 3aBecbl MO rNybuHe OOMYCKAeTca ee YCTPOWCTBO MepemMeHHow
rny6uHbl (0BbIMHO CTyneH4YaTo), MNOBTOPAA KOHTYP BOAOYMOPHOrO CN0A, B KOTOPbIA OCyLLecTBAseTcA
3arnybneHue.

TpaHweliHble 3aBechl

7.8. TpaHLWeMHble CEeKUMOHHblE U HeMpepbiBHble 3aBECbl, BbiNOAHAeMble crocobom "cTeHa B
rpyHTe" nog 3awWwMTON TUKCOTPOMHOrO FIMHUCTOrO PacTBopa, CnedyeT MPOEKTUPOBaTb B HECKabHbIX
ropHbIX nopogax 6e3 KpynHOOB/JIOMOYHbIX BK/ILOYEHWUI TNYyOUHOM, onpenensieMoit BO3MOMKHOCTAMM
NPUMEHAEMbIX 3EeMNEPOMHbIX MEXaHM3MOB W 0bopyaoBaHMA. B KayecTBe 3ano/IHUTENA TPaHLLEMN
npumeHatoTca Teepaetoime (6eToH, MUHOLLEMEHTHbIA PacTBoOp) U HeTBepAaelolme maTepuanbl (FUHBI,
CYFIMHKK, 3arMMHU3UPOBAHHbINA FPYHT, MIMHOrPYHTOBbIE MacTbl).

7.9. TonwuHy TpaHLIEeHbIX 3aBec cneayeT NpUHMMaTb, Kak npaBuao, B npegenax 0,5 - 1,0 m npwm



Mcnoab3oBaHK cneunanbHOro 06opy,a,OBava mao20-25m- npu Ncnonb3oBaHUU 3eMI'|epOl\;1HbIX
MalnH O6LLI,€FO Ha3Ha4yeHuA.

CBaiHble 3aBechl

7.10. CaiHble 3aBecbl U3 BypoceKyLmnxca ceam (nepecekatowmxca 6ypoHabuBHbIX cBan) cnenyeT
npeaycmaTpuBaTb B HECKaslbHbIX FOPHbIX NOPOAAX, B TOM UMUC/E COAEPKALMX KPYNHOOBNOMOUHbIe
BK/IlOYEHUSA, Ha rnybuHy ao 40 - 50 u 6onee meTpoB.

BypoHabusHble cBau A1a 3aBec cieayeT NpeaycMaTpMBaTh, Kak npasuao, guametrpom 0,5 - 1,0 m
N3 TBEPAEIOLLNX MaTepmanos (6eToOHa UAM FMHOLEMEHTHOrO pacTBopa). PaccTtoaHme mexay LeHTpamu
6ypoceKyLmxca cBail 3aBechbl cnesyeT NpuHMMaTh He 6onee 0,7 - 0,8 auameTpa cBaw.

PacueTHas To/LWMHA 3aBeCkl U3 BYPOCEKYLLMXCA CBAW NPUHUMAETCA NO TOJ/ILLMHE HA CTbIKe CBaW.

7.11. JonycKaeTca yCTPOMCTBO CBAaMHOM 3aBECHI M3 NMPUMbIKAOLWMX 04Ha K APYron 6ypoHabuBHbIX
cBai (bypokacaTenbHble CBau) UAM C 3a30paMW MeXAy HUMW B CBETY, MPU 3TOM ANA repmeTusaumu
3aBecbl (obecneyeHua CMNIOWHOCTU 3aBECbl) MeXAY CMeXHbIMU OypoHabuBHbIMKM CBasiMu cneayet
BbIMO/IHATL JIOKA/ibHble TPYHTOUEMEHTHble cBan (KombuHMpoBaHHaa [®P3) meTogom CTpyiiHOM
LemMeHTauun rpyHToB (TexHonorus Jet-grouting, cm. 7.17) MAM BbINONHATL repmMeTU3aLMio APYrUMU
MeToZaMM.

[na nopbopa napameTpoB TEXHONOMMM YCTPOMCTBA JIOKANbHbIX (OAMHOYHBIX) FPYHTOLEMEHTHbIX
CBall METOA0M CTPYIMHOM LEMEHTALMU TPYHTOB HEOOXOAMMO, KaK NpaBuIO, OPraHM30BbIBaTb OMbITHbIE
YYaCTKM.

7.12. PacyeTHaa TOAWMHA KOMOMHMPOBAHHOM CBalMHOM 3aBeCbl NMPMHUMAETCA MO HAaMMEHbLUEN
TO/ILUMHE HA CTbIKe BYPOHabMBHOWM M rPYHTOLEMEHTHOM CBal.

Mpyn oAHOPAAHOM YCTPOWCTBE 3aBECbl M3 COMPMKAcAtOWMXCA OypoHabMBHbLIX CBa WMAM CBaW,
pacnofioXKeHHbIX C 3a30POM, IPYHTOLLEMEHTHbIE CBan HEODXOAMMO pacnonaraTe Mexay 6ypoHabunsHbIMM
CBAsAMM C HaMOPHOW CTOPOHbI 3aBEChl.

ToHKMe wenesble 3aBechl

7.13. ToHKune wenesble 3aBecbl (5 - 20 cm), ycTpaMBaemble MyTemM 3amnosIHEHUA TBEPAEOLUM
(rMMHOUEMEHTHbIM pPacTBOPOM) M HeTBepAelowWwMMm (FIMHOTPYHTOBbIE NacTbl) MaTepUasoM LUEM,
06pa3oBaHHON C MOMOLLBbID WHBEHTAPHOrO M/IOCKOTO  METaN/IMYEeCKOro 3/7emMeHTa, caeayet
npeaycMmaTpmBaTb B NMecYaHbIX U IIMHUCTBIX FOPHbIX NOpoAax 6e3 KpynHOOB6N10MOYHbIX BKAKOYEHUI Ha
rnybuny go 20 m.

7.14. MNpu NPOEKTUPOBAHUM C/ieayeT NpeaycmMaTpmBaTb Pa3paboTKy TPaHLWeEN N BypeHne CKBaXKWUH
ONA TPaHLWEWNHbIX M CBaMHbIX 3aBEC, KaK NPaBuK/0, N0 3aLNTON IMTIMHUCTOrO pacTBopa, obecneymsaroLwero
YCTOMYMBOCTb CTEH OT 06pyLleHua n yaosneTsopatowero TpebosaHmam Cl 45.13330.

7.15. Ona npuroToB/lIEHMA TAUMHUCTBIX PAcTBOPOB cleAyeT NpenycMaTpuBaTb, KaK NpasBuno,
GEHTOHUTOBbBIE [/IMHbI, @ NPU UX OTCYTCTBMMU - MECTHbIE, MMEIOLLME YMCI0 NAACTUYHOCTM He meHee 0,2, ¢
copeprKaHnem YacTuL, pasmepom KpynHee 0,05 mm - He 6onee 10% n menbye 0,005 mm - He meHee 30%
K BeCy cyxoi npobbl rpyHTa. MAOTHOCTb TMKCOTPOMNHOrO pPacTBOpa Ha 6eHTOHMTOBbLIX raMHax 1,03 - 1,15
r/cm3, Ha mecTHbIX ramMHax - 1,10 - 1,30 r/cm3. JonycKkaeTca npeaycmaTpuMBaTb CMecu GEHTOHUTOBbLIX U
MECTHBbIX T/IH.

[na ynydweHna cBOMCTB TIMHUCTbIX PACTBOPOB MOTYT MPUMEHATLCA PA3AUYHblE XMMWUYECKUE
peareHTbl, NepeyvyeHb KoTopbix npueeaeH B CM 45.13330.

MPUroAHOCTb MECTHbIX [MH AO0MKHA OblTb MNoATBep)KAeHa NabopaToOPHLIMU  UCMbITAHUAMMU
FMWUHUCTBIX PAaCcTBOPOB.

Boaa oA rMHUCTBIX PaCTBOPOB HE A0/1XKHA BbI3bIBATb MX KOATY/IALMIO U AO/KHA YAOBAETBOPATD
TEXHUYECKMM TpeboBaHMAM NpUroToBaeHUsA 6eToHa.

7.16. B npoeKTHOMN AOKYMEHTALUKN cneayeT npeaycMaTpmBaTh A5 TPAHLIENHbIX, CBAMHbBIX U TOHKMX
L eneBbIX 3aBeC MaTepmasbl, yA0BAETBOPAOLLME CAeayoWUM TpeboBaHNAM:

6€eTOoH - NoABMMKHOCTb 16 - 20 cM (NoO 0cagKe CTaHAAPTHOrO KOHYCa); K/lacc Mo NPOYHOCTM Ha C3KaTue
He HuXe B15; mapKa no BOAONPOHMLLAEMOCTN He HuKe W2; MapKa N0 MOPO30CTOMKOCTU He HUKe F50;

rMUHOLLEMEHTHBIM pacTBOp - MOTHOCTb 1,5 - 1,8 r/cm3; npo4YHOCTb Ha CyKaTue 3aTeepaesluero



pacTBopa He Huxke 1,5 MIla (15 Krc/cm2); Bbixog, KaMHA Npu 3aTBEPAEHUM He MeHee 98%; cTabuIbHOCTb
He 6onee 0,5 r/cm3; nokasaTenb pacnabiBa - B Npegenax, NO3BONAIOWMX BECTU MepeKayky ero oT
pacTBOPHOrO y3/1a K MeCTy YKNAAKK;

rMYHA - NPEVMYLLECTBEHHO KOMOBOWM CTPYKTYypbl (pasmep KombeB oT 10 cm ao 1/3 wwupuHbl
TPaHLUEen); KOHCUCTEHLMA OT TBEPAON A0 TYronNaCTUYHOWN;

3ar/IMHU3NPOBAHHBIN FPYHT (FPYHT, pa3paboTaHHbIM NPU MPOXOAKe TpaHLeil M 0bOoralLeHHbIN
FMUHUCTBIM  PAcTBOPOM) - coAep)KaHMe (Mo Macce) [IMHUCTBbIX YacTUL, C PaBHOMEPHbIM  UX
pacnpeaeneHvem no scemy obbemy cmecu - He meHee 10 - 15%; KoHcucTeHLMA, obecneunBatowan
KauyeCTBEHHYIO YK/a4Ky ero B TpaHLWelo;

FMUHOrPYHTOBAA Nacta, NPUroToBJEeHHaA B CMECUTE/IbHbIX YCTAHOBKAX M3 MECTHbIX KOMOBbIX FMH
WAWN CYrIMHKOB, [OOJI)KHA YAOBNETBOPATb YCAOBUMAM YKAAOAKM UX B Teno 3aBeCbl M MNPOEKTHbIM
TpeboBaHUAM K BOAOMNPOHULAEMOCTN 3aBECHI.

KoadpuumeHT o¢unbTpaumm TBEpPAECIOWMX WM NAACTUYHBLIX 3aNoJIHATENEN 3aBec He [OO0JIKEH
npesbiwate 0,005 Mm/cyt. [paameHTbl Hanopa Ha 3aBecy nNpwW  OTCYTCTBUM  CreumanbHbIX
3KCMEepPMMEHTa/IbHbIX AAHHbIX 40MYCKaeTca NPMHMMATL Mo Tabauue 2.

Tabnunua 2

MaTepurasl Tejla NPOTMUBOOUIILETPALMOHHOM 3aBeCH JomnyckaeMell I'palMeHT Halopa
TBepOenoumn :

TJIMHOLIEMEHTHLEM PacTBOP 100

BeToH 150

HerBepnermoommi:

3aTJIMHUBUPOBAHHEI TPYHT 20

KOMOBas IJIMHA 30

TJIMHOTPYHTOBAasA IacTa 30

3aBechbl, BbINO/HAEMbIE METOAOM CTPYMHOM LEeMEHTALUN TPYHTOB

7.17. TOHKMe rpyHTOLEMeHTHble 3aBecbl (10 - 30 cm), BbiNOAHAEMblIE METOAOM JaMUHAPHOM
CTPYMAHOW LeMeHTauun rpyHToB (TexHosnorua Jet-grouting), cneayeT npegycMaTpuBaTb B HECKa/bHbIX
FPYHTaX, B TOM YMCNE COAEPHKALLMX KPYNHOOBNOMOUHbIE BKAKOYEHUA, Ha T1YyOMHY, Kak npasuno, Ao 20 m
n 6onee Npu cOOTBETCTBYHOLLEM 0OOCHOBAHUMN.

YCTPOMCTBO 3aBecbl BbIMOJIHAETCA 3axoA4Kamu: OypeHWe CKBaXKMHbl C MPOMbIBKOM BOAON WU
FMHUCTBIM PacTBOPOM (NpAMOM xon 6ypoBOM KOMOHHbI) U Nocaeayowmnii nogbem 6ypoBoit KOMOHHbI
(obpaTHbI Xx04) C Mofadveit B CKBAaXKMHY 4epe3 POPCYHKY MOHMTOPA LLEMEHTHOro pacTBopa MNoj,
AasneHnem go 70 MMa. MNogbem OypoBOM KOMOHHbLI NpousBoauTcA Oe3 BpalleHusa (namuHapHas
uemeHTauma). CKopocTb nogbema 6ypoBoi KONOHHbI 06bIYHO cocTaBAseT 5 - 30 cm/MUH.

3aKOHYEHHble UeMeHTaumel 3axoA4kn (NpoTMBOGUNLTPALMOHHbIE MaHenu) ycTpameatoTcA
nocneaoBaTesibHO WM C YepenoBaHWeM. B nepBom cayvyae rpyHTOLEMEHTHbIA HECXBaTMBLUMIACA
KOMMO3UT npeablaywen u nocnegyouen naHenen obpasyer H6eclioBHYO NPOTUBODGUALTPALNOHHYIO
3aBecy, BO BTOPOM C/ly4ae U3roTaBanBaemas naHe b NpMMbIKAeT K HabpaBLLen NpoYHOCTb NpeablayLei
NPOTUBOGUNBLTPALMOHHON NAHENM.

YCTpONCcTBO NPOTUBODUNBTPALMOHHBIX NaHENEN METOLOM CTPYNHOM LLeMEHTAUUM TPYHTOB MOXKET
OCYLLECTBAATLCA C MOJHBbIM WUAN YaCTUYHbBIM 3aMELLEHNEM TPYHTA LEMEHTHbIM PacTBOPOM.

LLIar ckBaXXMH NpAMOro xoaa 6ypoBoi KOJIOHHbI COOTBETCTBYET LWMPUHE NPOTUBODUABTPALMOHHON
naHenn u onpegenseTca NPOEKTHON AOKYMEHTALMEN B 3aBUCUMOCTM OT rMAPOreoIorMYeckuX yCI0BUHA,
Tpebyemo BOAOHENPOHULAEMOCTU M, B HEOOXOAMMbBIX CAy4yasx, MPOYHOCTU TPYHTOLEMEHTHOrO
KOMMO3UTa, NPUHATOM CXeMbl YCTPOKCTBA 3aBechbl (NocnenoBaTesibHO UAKM C YepeaoBaHMeMm), cnocoba
npoxoaku (Jet-1, Jet-2, Jet-3 1 Ap.), NPUHATOro AaBNEHMA U COCTaBa LIEMEHTHOro pacTeBopa, AMameTpa
$OpPCYHKM, CKOPOCTM NOABEMA MOHUTOPA U APYIrMX NAaPaMeTPOB.

Ona nogbopa napameTpoB TEXHONOMMKN YCTPOMCTBA FPYHTOLEMEHTHOM LLeeBon 3aBeCbl METOAOM



CTPYAHOW UeMeHTauMM HeobxoAMmo, Kak NpaBwIo, OPraHM30BbIBaTb OMbITHblE YY4AaCTKU. B cxopHbIX
rMaPoOreonorMyeckmnx yCaoBUaX A0MYCKaeTca NPUHMMaTb UCXOAHbIE MapaMeTpbl N0 06bekTaM-aHaNoram.

KoHTpo/Nb KayecTBa TrpPyHTOLLEMEHTHOW 3aBecbl CaefyeT OCYLeCTBAATb HepaspyLalommm
reopmsnyeckMMmn metTogamm (CeMCcMOaKyCTUUECKUM, SNEKTPUYECKUM, reopagapHbIM U 4p.) B COMETaHUM
C BCKPbITUEM KOHTPOJ/IbHbIX LWYypdOoB, BblOypMBaHMEeM 0OpasuLOB A8 ONpeaeneHUs MNPOYHOCTHbIX
XapaKTePUCTUK U BOLOHENPOHMLLAEMOCTU FPYHTOLLEMEHTHOrO KOMMNO3UTA.

7.18. TpyHTOLEMEHTHblE 3aBeCbl U3 NepeceKalomMXca FPYHTOLLEMEHTHbIX CBal, BbINOJHAEMbIe
METOAOM CTPYMHOMN UEeMEeHTaUUW FpyHTOB, clenyeT npesycmaTpuMBaTb B HECKasIbHbIX FPYHTax, B TOM
yncne cogepsKalmx KpPynHoob/sOMOYHbIe BKAOYEHWMA, HA raybuHy o 50 m u 6onee u moryt
NPOEKTMPOBATLCA OAHOPALHBIMU AN MHOTOPALHbBIMU.

B mHoropsagHbIx 3aBecax cBan HeobxoAMMO pacnosiaraTb B LUAXMATHOM MOPALKE CO CMeLLEHMEM
oceil cBal cnepylowero paga OTHOCUMTENIbHO Mpeablayllero Ha BeAWMYMHY, KaK MPaBWIOo, PaBHYHO
NO/I0OBMHE NPUHATOrO B MPOEKTHOW AOKYMEHTALLMM LLAra CBaw.

TONWNMHA TPYHTOLEMEHTHOM 3aBeCbl, MPUHUMaeMas B NPOEKTHON AOKYMEHTaLMu, onpesenserca
dUNBbTPALMOHHBIMKM pacyeTaMun n TpeboBaHMaMM 7.23.

7.19. PaccTosaHMe mexay LeHTPaMK rPYHTOLLEMEHTHbIX CBal 3aBEChI c/ieayeT NPUHUMATL He bonee
0,7 - 0,75 guameTpa cBal Npu OAHOPAAHOM MX PAcrosioKeHun u He bonee 0,85 anameTpa cBait npu
MHOToOpAAHOM. B NpoeKTHOM AOKYMEHTaL MM HeobXoaMMO NpeaycMaTPUBaTb TaKyHO CETKY PaCnoNOKeEHNS
rPYHTOLEMEHTHbIX CBal, YTOObI 06ecneynTb CNAOWHOCTb FPYHTOLEMEHTHOIO KaMHsA 3aBecCbl B NJaHe.

7.20. TexHonorusa yctpoiictaa NP3 n3 nepeceKaromnxca rpyHTOLLEMEHTHbIX CBali, BbIMOJIHAEMBbIX NO
CTPYMHON TEXHONOMMM (TEXHONOMMUA MONYYEHUS TPYHTOLLEMEHTHOrO KOMMO3UTA M3/0XKeHa B 7.17),
OT/IMYAETCA OT JIAMMHAPHOW LEeMEHTauun Tem, 4YTO MNOAbEM MOHUTOPA C OypoBOM KOJIOHHOM
NPOM3BOAMUTCA OAHOBPEMEHHO C ee BPalLeHMEM CO CKOPOCTbo 06biyHO 10 - 30 06/MuKH. B 3aBMcMMOCTH
OT TWMNa T[PYHTA, TEXHONOFMYECKUX MNApPamMeTpoB CTPYMHOU LUemMeHTauuu (cm. 7.17) anametp
FPYHTOLEMEHTHOM CBan MOXET A0CTMUraTb 2 M U bonee. 1nA NoBbILWEHUA NPOYHOCTHbIX XapaKTEPUCTUK
FPYHTOLEMEHTHbIX CBAl AONYCKAETCA X apMUPOBaHMe.

OnameTp, Wwar rpyHTOLEMEHTHbIX CBail, TEXHONOIMYECKMEe MapameTpbl WX YCTPOWCTBA
onpeaensaoTca NPOEKTHON AOKYMEHTALUMEN N KOPPEKTUPYIOTCA MO Pe3ybTaTam OMbITHbIX PaboT.

7.21. MeToLOM CTPYMHOM LEeMeHTauuM TFpPyHTOB [AOMYCKAaeTCcA YCTPOMCTBO TOPM3OHTasbHbIX
NPOTUBODUNBTPALMOHHBIX 3aBeC, MO3BONAKOWMX M3b6eKaTb NPUTOKA MNOA3EMHbIX BOZL B OTKPbITble
BblpabOTKM 4Yepe3 MX AHO, MPM 3TOM MO MEepUMMEeTpPy BblpabOTKM HeobxoaMmo npenycmaTpuBaTb
KOHTYPHblE BOAO3ALLUTHbIE MEPONPUATUA: BOAOMOHMMKEHWNE, MPOTUBOPUNLTPALLMOHHbIE BEPTUKabHbIE
3aBecbl U T.N. MpMeHeHMe JaHHOIO MeToAa AONKHO OblTb SKOHOMMYECKU 0B6OCHOBAHO.

7.22. Mpwn cooTBeTCTBYOWEM 0OOCHOBAaHMM B KayecTBe NPOTMBOOUAbTPALMOHHOIO maTepuana
3aBec AONyCKaeTca NpeaycMaTpMBaTb CUHTETUYECKYIO MAEHKY, YKNAAbIBAEMYO U3 OTAENbHbIX NOAOC C
HM30BOM CTOPOHbI TPAHLLEM.

B npoeKTe 3aBecbl C NPUMEHEHNEM NAEHKU CneayeT npeaycmaTpuBaTb FPYHTOBbIM 3aN0NHUTEND,
He coaepXKaLlmii BKAOYEHUI C OCTPbIMM YIrAaMu, N ero yKAaaKy C NPUHATUEM MEP MPOTUB NOBPEXKAEHUA
NAEHKM.

7.23. ecCTKne 3aBecbl U3 TBEPAEIOWMX MATEPUANOB AO/KHbI OblTb paccyMTaHbl Ha ycuausa oT
BO34EMCTBMA MAPOCTAaTUYECKOTO AABAEHMA KaK NAMTa Ha YNpyrom OCHOBAHWW C M3MEHAIOLWMMCA MO
rnybuHe KoaddmUMEHTOM NOCTENN.

7.24. B NpOEKTHOW AOKYMEHTaLUU HeobXoAMMO YKasblBaTb O4epeHOCTb YCTPOMCTBA CKBAaXKWH,
3aXBaTOK, 3aX040K, NpeAyCcmMaTpMBaTb KOHTPOb KayecTBa MaTepuranos, NPUroTaBINBaeMbIX PacTBOPOB,
CMecel, MacT, KOHTPOAb BbINOJHAEMbIX pPaboT, MPaBUAbHOCTM FEOMETPUYECKMX pPasMeposB
pa3pabaTtbiBaemol TpaHLWeN (LLenn), ee BEPTUKANbHOCTU, @ TaKKe CMIOLHOCTM 3aBECHI U ee CONpPAXKEHNA
C BOAOYNOPOM C MPUMEHEHMEM KOMMIEKCA HepaspyLlatoWmMx METOAO0B KOHTPoAA (reodpusnyeckux) u
APpYrMX meTofoB (BbibyprBaHUMe 06pa3L,oB) B COOTBETCTBUM C HAcToALLMM cBoAOM npasua n CM 45.13330.

7.25. MpotuBoduabTpaLMOHHbIE CBOWCTBA 3aBeCbl OMNPeAenAlTcA Ha OCHOBaHMWM  AAHHbIX
HabloAeHUI 32 Nbe30METPUUYECKMMWN CKBAXKMHAMM Y BEPXOBOWN (HaNnOpPHOI) M HM30BOW rpaHeit 3aBechl
(7.6) M uccnepoBaHnem BOAONPOHMLL@EMOCTM 06pa3LLOB, BbIbypuUBaEeMbIxX U3 Tesia 3aBEChl.

MHBbEKLUMOHHbIE 3aBecChl



7.26. [nAa 3aKpenneHus ropHbiX MNopoa M NpuAaHUa UM BOAOHEMPOHWLAEMOCTU cnepdyet
npeaycMmaTpmBaTb YCTPOMUCTBO MHBEKLMOHHbLIX 3aBEC W /IOKa/IbHbIA TaMMOHaX TOpHbIX NoOpoj Ha
OTAEeNbHbIX Yy4acTKax BbIpabOTOK C MPUMEHEHMEeM LUEMEHTauuu, [MHM3auUKM, CMOJM3auuM U
CUNIMKaTU3aL MW,

7.27. VIHbeKLMOHHbIe 3aBecbl cieayeT npeaycmaTpmBaTh A4 3aLlUTbl BEPTUKANbHbIX, HAK/OHHbIX
N rOpM30HTa/IbHbIX MOA3EMHbIX BbIPabOTOK OT NOA3EMHbIX BOA, C MOMOLLbIO TAMMOHAaKa ropHbIX Noposq,
BbINO/IHEMOTO B pPeXMMeE NPONUTKM FPYHTOBOrO MaccuBa.

Mpn Hagnexawem o06OOCHOBAHWKM [ONYCKAeTca nNpeaycmaTpuBaTb WMHbBbEKLMOHHbIE 3aBechl
(nMHelHbIe N KOHTYPHbIE) ANA 3aWMTbl OT NOA3EMHbIX BOA, OTKPbITbIX FOPHbIX BbIPabOTOK.

B 3aBMCMMOCTI OT re0/IOMMYECKUX U FTMAPO0re0IOrMYECcKMX YCA0BUIN 3aneraHma BOLOHOCHbIX NOpPoA,
OOMNYCKAeTcs MNPOEKTUPOBaTb WMHBEKLMOHHbIE 3aBecbl B COYETaHUW C 3aBecamMu ApPYrnx TUMOB
(TpaHWwenHbIMK, CBaHbIMUK 1 NP.).

7.28. LemeHTauMio (MHBEKUMIO LEMEHTHbIX, T/IMHOLEMEHTHbIX W TIMHOLEMEHTHO-NeCcYaHbIX
pacTBOPOB Ha LieMeHTax Ob6LecTPpOUTENIbHOIrO Ha3HauyeHWs), Kak npaBuao, caeayetr NpUMeEHATb AAs
YCTPOICTBA 3aBEC B CKa/lbHbIX U MONYCKa/bHbIX TPELLIMHOBATbIX MOPOAAX C PACKPbITUEM TPELIMH CBbILle
0,1 mm, yaenbHbiMm BogonoraoweHnem 6onee 0,01 n/mnH/M2, cBOBOAHbLIX OT 3aMONHEHUA WMAN XKe
3aMoJIHEHHbIX NIEFKO MOAAAMLWIMMUCA NPOMbIBKE BTOPUUYHLIMW MaTepuanamu, npu AencTBUTebHOMN
CKOPOCTM ABUMKEHUA MOA3EMHbIX BOA NO TpewuHam He 6osnee 2400 m/cyt. Mpu 6onbluein cKkopocTu
NPUMEHEHNE LEMEHTAUUM AOJKHO 6biTb 060CHOBAHO OMbITHbIM NyTem. MpU NPOEKTUPOBAHUU U
ycTpoiictee NP3 cnocobom LemeHTaLMM B CKaNbHbIX Nopogax Heobxoanumo cobnogatb TpeboBaHus Cll
23.13330 1 [16].

Jdonyckaetca npegycmaTpuBaTb MPUMEHEHUE UEeMeHTauMM C WUCNo/Ab30BaHMEM LIEMEHTOB
0bLWEeCTPOUTENBHOIO Ha3HAYeHUA B KPYNHOOBNOMOYHbIX, FPaBUMNHO-TAaNEYHMKOBbLIX W MecYaHbIX
BOAOHOCHbIX NOPoAax ¢ KoadhouumeHTom dunbTpaumm cebie 80 m/cyT. CeTKa CKBaMKMH (LUar CKBaXKMH U
KONMYECTBO pAJOoB), CNocob LEeMEeHTaUMM B PEXMME MPONUTKM (HUCXOAALUMM, BOCXOASLLUM,
OHOBPEMEHHbIN), BEIMYMHA MOT/NOWEHMA pacTBoOpa NpM 3a4aHHOM AaB/IEHUWM 3aKayKM HasHayaeTcs
NPOEKTHOW AOKYyMeHTaumnen c yyueTtom TpebosaHuin 7.27, 7.37.

LlemeHTaumIo necyaHbIX rpyHTOB € KoadpduumeHtTom dunbtpaumm ot 1 go 80 m/cyT aonyckaerca
Nnpou3BoAUTbL C NMpUMeHeHMeM 0cob0 BbICOKOTOHKoaucnepcHbix (OBT[A) uemeHToB (MUHepanbHoe
BAXKyLLee TMNa "MuKpoayp" pasiNuHbIX MapoK) B PEXUME NPOMNUTKM Yepes MHBHEKTOPbI UM CKBAXKUHbI.
Paguyc rpyHTOLEMEHTHOM KOJIOHHbI MOC/e 3aKpenieHma cocTasaneT, Kak npasuno, ot 0,3 ao 0,8 m.

LilemeHTaumo neckos c¢ KoadpduumeHtom ¢unbtpaumm ot 0,1 go 80 m/cyt nwboin creneHu
B/1a*KHOCTU c/ieZlyeT NPOU3BOANTb NO TEXHONOTMM BUBPOLEeMEHTALMK (NOTrpyXKeHUe NHbEKTOPA B FPYHT C
NMOMOLLbIO BbICOKOYACTOTHOrO BMBpoNorpy»KaTena ¢ OAHOBPEMEHHbIM HarHeTaHMemM 4epes Hero
LeMeHTHOro pacTBopa Ha LemMeHTe 06LWecTPpoUTeNbHOro HasHayeHusa). Paguyc rpyHTOLEMEHTHOM
KOJIOHHbI, 0bpasyoueinca npn BubpoLemeHTaLUmnm, coctaBaseT, Kak npasuno, 0,15 - 0,4 m.

B NpoeKTHOM AOKYMEHTauMn Ana uemeHTaummn c npumeHeHmem OBT/ n BubpouemeHTaummn npu
OAHOPAAHOM U MHOTOPSAAHOM PACNONOKEHNUN UHBEKTOPOB (CKBaXKWH) PAcCTOSHUE MeXAy MX LeHTpamu
cnenyet HasHauyaTb C NOHMXaWMM KoaddnumneHTom 0,6 (KoaddUUMEHT BbipaBHMBAHMA MaccuBa) oT
NPUHATOrO AMamMeTpa pacnpocTpPaHeHUA CycneH3nn (pacTeBopa) Npu 3aKpenneHun ropHelx nopog. Mpwm
MHOTOPAAHOM  PacnoOXeHUM WHLEKTOPOB HeobxoAMMO npeaycMaTpuMBaTb TaKyld CeTKy MX
pacnonoxeHus, 4Tobbl o6ecneymnTb CNAOLWHOCTb FPYHTOLLEMEHTHOrO KOMMNO3UTa 3aBEeChl Kak B NAaHe, Tak
M no rnybuHe. Paguyc 3aKpenneHus 3aBUCUT OT COCTaBa CYCMEH3MWU, KOHCTPYKUMU WHDBEKTOPA,
rpaHy/IOMEeTPMYECKOro CoOCTaBa 3aKpen/iseMoro necka v AaB/eHUsa MHbEKUUMN.

Ons nopbopa cocTaBa MHbELUPYEMOW CYCMEH3MM, OABAEHUA 3aKauykW, YTOYHEHUA rabaputos
Nnosy4aemoi TPyHTOLUEMEHTHOM KONOHHbI (OUEHKa MPOHMLAEMOCTM TOPHbIX MOpPo4), onpeneneHus
MPOYHOCTM U BOAOHENPOHULLAEMOCTU TPYHTOLEMEHTHOrO KOMMO3MTa W  ApYyrMx MapameTpos
HeobXxo4MMO, KaK NPaBMIO, OPraHN30BbIBATb OMbITHbIE YYACTKMU.

7.29. Mpyn NpPOEKTUPOBAHUN LEeMeHTaLMM TFOPHbIX Mopos Bblbop cnocoba (HMcxoaaLmiA,
BOCXOAALLMNA, OQHOBPEMEHHbIN), COCTaBa U KOHCUCTEHUMU LLEeMEHTHOIO pacTBopa (cycrneHsunn), obbema u
OaBNeHUA 3aKaykW, BeAMuYMHbl "OTKas3a" cnegyeT nNpousBOAUTL B 3aBUCMMOCTM OT HaAsHayeHus
WHDBEKLIMOHHOM 33aBeCbl, COCTOAHUA U WHXKEHEPHO-reo/I0oNMYEeCKMX CBOMCTB 3aKpenasemMblx nopod, Ux
TPELWMHOBATOCTU M 3aKapCTOBAaHHOCTU, AEWCTBUTENbHOW CKOPOCTU uAbTpauMmM NOA3EMHbIX BOA,
KoadpdumumneHTa GMAbTPaALNM, A TaKKe XMMUYECKOro COCTaBa Noa3eMHbIX BOA,.



7.30. AnA NpuroToBaeHUA LiEMEHTHbIX PacTBOPOB CaedyeT npefycmaTpuBaTb NOPTAAHALLEMEHT
mapku 400 v Bbiwe. [lonyckaeTcAa MCNOAb30BaHMe CyibPaTOCTOMKONO LLeMEHTa, LWAAKONopTAaHAULEMEHTA
M TaMMNOHaXXHOro nopTnaHauemeHTa. lpuM HaAnMuMKM arpeccMBHbIX BOA, clefdyeT npenycmaTpuBaTb
LEeMEHTbI, CTOMKME NO OTHOLLEHMIO K NOA3EMHbIM BOAAM.

Ocob60 BbicOKOTOHKOgMCcNepcHble (OBTA) MuHepanbHbie BAxKywme TMna "Mukpoayp" pasnunyHbix
MapoK UAW UX aHANOTU CAesyeT NPUMEHATb ANA BbINOAHEHUA cneundUyeckmx LeMeHTaLNOHHbIX paborT,
YKasaHHbIX B 7.28.

7.31. TAnHM3aUMO (MHBEKUMIO TFIMHOCUMIMKATHBIX PAcTBOPOB) chnepyeT npeaycmaTpuBaTb B
CAy4Yasx, Korga UemeHTauMa HEe3KOHOMWMYHA WAW HEeHageKHa M3-3a HaAuMuums arpeccMBHbIX BOL,
CNocobHbIX KOPPOAMPOBATb LLEMEHT.

7.32. Cmonusaumio (MHbEKLUMIO BOAHbIX PAacTBOPOB CMHTETUYECKMX CMOA C OTBEpAMUTENIEM Yepes
MHBEKTOPbLI UM CKBaXKMHbI) cieayeT NpeaycmaTpuBaTh A/ YCTPOWCTBA 3aBeC B NecYaHbIX NOpoaax
KoadpdumumeHtamu punbtpaumnn 0,2 - 50 m/cyT.

7.33. CunmkaTnsaumio (o4HO- U ABYXPACTBOPHYIO CUIMKATU3ALMIO) cneayeT npeaycmaTpuBaTh ANs
YCTPOWCTBa 3aBeC B necyaHbix nopoaax. Mpu aTom B neckax ¢ Koadpduumertamm punbtpaumm 2 - 80 m/cyt
cnepyet NnpeaycMaTpmuBaTh ABYXPACTBOPHYIO CUIMKATU3ALLMIO: MOoYepeaHOe HarHeTaHWe B NOPbl FTOPHbIX
nopoJ pacTBOPOB Ha OCHOBE CW/IMKaTa HaTPUA M OTBepAMUTeNs (X10pucToro Kanbums, optodpochopHoit
KMCNOTbI M Ap.). B nblieBaTbiX U MeIKUX neckax ¢ KoapdpuumneHtom dunbtpaumum 0,5 - 2,0 m/cyT cneayet
npeaycMmaTpmBaTb O4HOPACTBOPHYO CUAMKATM3ALMIO - MHBEKLMIO OAHOFO pacTBOpa CU/MKATA HATPUA C
nobaBko  ¢GochopHO WA KPeMHePTOpPUCTOBOAOPOAHOM KMCNOTbl. Paguyc 3aKpenneHHoro
CMOJIM3aLMeln NN CUANKATU3AUMEN MACCUBA (KONOHHbI) B NecYaHbIX FOPHbIX MOPOAAX COCTaBASAET, KaK
npasuno, ot 0,3 go 1 m.

7.34. [lonycKaeTca npeaycmMaTpuBaTb KOMOMHUPOBAHHOE NPUMEHEHUE LeMEHTALNN, TIMHU3AUMMK,
CMOIN3aLLUN N CUNIMKATU3ALMN.

7.35. Mpwn OTCYTCTBUM CNEeLnanbHbIX SKCNEPUMEHTANbHbBIX AHHbIX KPUTUYECKUI rPaaMeHT Hanopa

|cr B MHBEKLIMOHHOM 3aBece A0MNycKaeTca NPUHUMATb COrlacHo yKasaHusam ClM 23.13330 B 3aBMCMMOCTH

OT TUNA BMELLAOLWEro 3aBecy HeCKa/bHOro rpyHTa, a ANA 3aKpeniaemblX LeMeHTauMelnh CKaNbHbIX U
NONYCKa/ibHbIX MOPOA, - B 3aBUCMMOCTU OT BE/IMYMHbBI YAENbHOr0 BOAOMOINOLWEHNA B Npeaenax 3aBechl,
Ha3Hayaemol NPOEKTHON AOKYMEHTaLuMeN.

7.36. BbI6Op pacCTOAHUA MeXKAY CKBaXKMHaMM (LLAr CKBAXKMH U KOJIMYECTBO PAAOB) MUHBEKLNOHHOWM
3aBecbl cieayeT NPoOM3BOAUTL M3 YCA0BUA obecneyeHna ee CNAOWHOCTU U YCTaHOBNEHHOTO NPOEKTHOM
OOKyMeHTaumen KoapduumeHta GuabTpaLmm 3aBechl, NPOEKTUPYEMON B HECKANbHbIX FOPHbIX NOpoAaXx,
M onpegenaemblM UCMbITaHWEM 06pPa3L0B 3aKPENJIEHHOIO PYHTA MpPM NPOBEAEHUU OMbITHbIX paboT
(noneBbix wAM nabopaTopHbix). MpU YCTPOWCTBE WMHBLEKUMOHHOW 3aBecbl B CKaJibHbIX MOpoAax
KoappumumeHT dunbTpauum onpegenserca cornacHo CI 23.13330 B 3aBMCMMOCTM OT A0OMNYCTUMOM
BE/IMYMHbI Y4Ee/bHOr0O BOZOMOI/IOWEHNS, HA3HAYaeMOM MPOEKTHOM [AOKyMeHTauumein. ToawmHa
NPOTUBOOUNLTPALMOHHOM 3aBecbl AOJ/KHA obecneuymBaTb HeMpeBbllEHWE KPUTUYECKOrO rpagueHTa
Hanopa, onpeaenstowero GuabTPaLMOHHYO NPOYHOCTb CaMO 3aBEChI.

OnNTMManbHOE PAcCTOAHME MEXAY CKBaXKMHAMM, KaK NPaBuIo, ciesyeT onpeaensTb Ha OCHOBAHUU
OnbITHbIX paboT. Mpu OTCYTCTBMM OMbITHLIX AAHHbIX PACCTOAHME MENKAY CKBaXKMHAMW [0NYyCKaeTcs

onpegenAaTb uUcxoaAa Wwu3 BeNYUHbLI pPagunyCa pPacnpocTpaHeHUA UHBEUUPYeEMOro pacTtBopa rin'

BbluMCAAEMOro rno ¢popmyne

rae (i, - pacxos pacTtBopa, HarHETaemoro B CKBaXUHY, M3/y;
t - NPOAONKNTENbHOCTb HAarHETaHMA PacTBOPA B CKBAXKUHY, Y;

hin - TO/ILLMHA CNOS 3aKPENIAEMOro rPyHTa, M;

&, - KO3QPUUMEHT HePaBHOMEPHOCTM PaCcNpPOCTPAHEHUA TPELLMH 1 NOP B FOPHOM Nopoae;



€ - K03pPULMEHT NOPUCTOCTM FOPHbIX MOPOA,
Paanyc pacnpocTpaHeH A MHbEeLMPYEMOrO PacTBopa, NoAy4YeHHbIn no popmyne (4), Heobxogumo
YTOYHATbL NPU NPOBEAEHMM ONbITHO-NPOU3BOACTBEHHbIX PaboT.

LLlar MHBEKTOPOB B pAAY Ha3HaYaeTcA B 3aBUCMMOCTU OT pagunyca uHbekumn I (4) n, kak npasuo,

cneayet npuHmumath pasHbim 1, 731, a pacctosanme mexay pagamm 1,51, .

7.37. MNpn NPOEKTUPOBAHMN UHBEKLUMOHHOWN 3aBeCbl caeayeT ycTaHaBAMBaTb cnocob HarHeTaHuA
pacTBopa (HMCXOAALIMK, BOCXOAALINK, OAHOBPEMEHHbIN), o4yepeAHOCTb 3abuBKM (3aAaBnAnBaHUA)
MHBEKTOPOB WAM OYpeHUs CKBaXKWMH, pa3mMep 3axoAKu (30Hbl) MNpM HarHeTaHUM pPacTBopa,
nocieflioBaTeNbHOCTb MHbELIMPOBaHMA B pady (B psaax) no meToay nocienoBaTenbHOro cbamskeHus.
CKBaXXMHbI NepBOMN oYepeam caeayeT pacnosaratb Ha PAcCTOAHUK, UCKAOYAIOWEM WX TMAPABANYECKYIO
CBA3b M0 MOpaM U TPELLMHAM FPyHTa B NpoLLecce HarHeTaHWs pacTBopa (BbIbUBaHME pPacTBOpPa B CMEXHble
MHBEKTOPbI MW CKBaXKUHbI) U NPUHUMAEMOM, KaK NPaBuIo, HE MeHee YABOEHHOrO PacCTOAHUA MeXKaY
CKBa*KMHaMK. B HeO4HOPOAHbIX MO NPOHMLLAEMOCTU FOPHbIX MOPOAAX C/I0M € 6onbLIE NPOHULLAEMOCTbIO
cnepnyet 3aKpennnaTb B NepByto odepeapb. MocnenoBaTeibHOCTb MHBEKLUMOHHbIX PaboT NPU XMMUYECKOM
3aKpensieHMn 06BOAHEHHbIX NecyaHbIX rPYHTOB A0/XHa obecneymBaTbh rapaHTUPOBAHHOE BbITECHEHUE
nog3emMHbiX BOJZ W3 3aKpennsemoro obbema rpyHTOBOro MacCMBa HarHeTaeMbIMU peareHTamu.
3awemneHune noa3emHbIX BOA B 3aKpeniaemMmom MaccMBe He A0onycKaeTca.

Mpn ycTpolicTBe 3aBecbl B 3aKAPCTOBAHHbIX CKalbHbIX [PYHTax c/iedyeT Mpou3BOANUTb
npeaBapuTeNbHYIO LeMeHTauMo AAs N0KanAMsauMu 3aKpenasemoro maccvea (cosgaHue 3aWMTHOro
b6apbepa) NPOTMB BbIXOAa PAcTBOpPa 3a KOHTYp maccuBa. HarHeTaHue pacTBopa cieayeT Npov3BoguTb
yepes Kaxaylo CKBakMHy Ao "oTkasa". MpoTuBoduabTpauUOHHbIE CBOMCTBA 3aBecbl MPOBEPSIOTCA
rmapasamMyecknm onpobosaHnem, reodmnsnyeckMMmn MeTogamm u TpebosaHMAaAMK 7.6.

HarHeTaHMe peareHTOB B rOpHble NOPOAbl MPU CUMKATM3ALMU U CMOAN3ALMU, @ TaKXKe Npu
UeMeHTauMM KpPYyNnHOOOJOMOYHbIX TFPYHTOB M [PaBE/MCTbIX MECKOB c/leayeT MPOU3BOAUTL NO4,
NPUrpPy3KoM, B KaYecTBe KOTOPOM MCNONb3YIOTCA 3a/1eratoLme Hag 061acTbio MHBEKLMKN FTOPHbIE NOPOLbI
WX CNeumanbHO YN0XKeHHble BETOHHbIE NANTbI.

Mpu YCTPOICTBE UHBEKLIMOHHbIX 3aBEC C/lIeflyeT KOHTPOAMPOBaTb HaK/NOH MHBEKTOPOB (CKBaXMH),
pasmepbl  3aKPenaAemoro MacCcMBa [OPHbIX MNOpoA, CAAOWHOCTb, OAHOPOAHOCTb  3aBECHI,
NPOTUBOGUIbTPALMOHHbIE CBOMCTBA, @ B HEOOXOAUMbBIX C/Ay4yaax MPOYHOCTb 3aKPEenaeHHOro rpyHTa
(komnoswuTa) 3aBecsl.

7.38. YCTPOMCTBO MHDBbEKLMOHHbIX 3aBecC ceayeT NpeaycMaTpmMBaTh C MOBEPXHOCTU UM U3 TOPHbIX
BblpaboTOK.

7.39. HanpaBneHue (yron HaK/AOHa) CKBa*KMH cneayeT 3adaBaTb C YYEeTOM MepeceyeHus
Hanbonbluero ynucna npeobaagatoLnx BOAONPOBOAALLNX TPEWMH U KOHTAaKTOB HaM/1acTOBaHUMN.

7.40. OuameTpbl 6YpoBbIX CKBaXKMH Npu BblbpaHHOM crnocobe 6ypeHWs cneayeT HasHayaTb B
COOTBETCTBMM C WX T[NyOUHOM, COCTaBOM W CTPOEHMEM MPOXOAMMbBIX MNOPOAL, a TaKXKe C Yy4yeTom
obecneyeHuns nponycka Tpebyembix pacxoLoB BOAbl U HarHeTaemblX PacTBOPOB.

dnameTpbl CKBaXKMH A0NYyCKaeTcA Ha3HayaTb B npegenax 42 - 91 mm, a Npu 3anoJHEHUM KPYNHbIX
NosI0CTEN M NYCTOT BA3KMMM pacTBopamm - 91 - 110 mm.

7.41. B necyaHbix nopogax BMecTo bypeHus CKBaXKMH [AOMNyCKaeTca npeaycmaTpuBaTtb 3abUBKY
(3apaBnmBaHMe) nepdopmMpPOBaHHBIX MHBEKTOPOB Pa3/IMYHON KOHCTPYKUUU C NpeaenbHOn rnybuHoi
norpy*kenuns go 12 - 15 m. MorpyxeHne NHbEKTOPOB Ha BonbLUyo rNyOUHY cneayeT npeaycmaTpmMBaTh B
NPobypeHHbIE CKBaXKMUHbI.

7.42. Tlpn NPOEKTUPOBAHUN MHDBEKLUMOHHbIX 3aBEC COCTAB M AaB/IEHME MHbEeUMPYEMbIX PAaCTBOPOB,
pasmepbl 3aKpenneHHOW KOJOHHbI (OLEeHKa MPOHULAEMOCTU TOPHbIX MOpPoA), Kak npaswno, cneayet
yCTaHaB/MBaTb MO AaHHbIM OMbITHbIX PaboT. MNpK UX OTCYTCTBMU AOMNYCKaeTca yCTaHaB/MBATb AaBAeHMe
Ha OCHOBAHWM AAHHbIX BbINOJIHEHMA 3aBEC B aHANIOTMYHbIX YCI0BUAX.

B npoeKkTHOM AOKymeHTauuu caegyeT npeaycMaTpuBaTb HeobxoAumble MeponpuaTus aas
npeaoTBpaLLeHNs NPOPbIBOB HAarHETAaEMbIX PACTBOPOB Ha NOBEPXHOCTb 3€MJ/IN UM B TOPHbIE BbIPpabOTKM
(cm. 7.37).

7.43. B NpoOeKTHOI AOKYMEHTauMu cnegyet npefycMaTpuBaTb OMNEPaUUOHHbLIN, MPUEMOYUHDbIN,
BbIOOPOYHbIA WM ApyrMe BuAbl KOHTPOAS 3a npoueccamu yctpoictea NP3, 3a ee pasmepamu,
CNNOWHOCTbIO U XapaKTePUCTMKaMW maTepuana Tena 3aBecbl, KOTOpble HEOBXOAMMO OCYLLecTBAATb



Hepaspywawwmmmn (reodmusmyeckMmmn) meTogamm, B COMETAHUU C BCKPbITUEM KOHTPOJ/IbHbLIX LWYpPdOB.,
BblOypMBaHMeM 006pasuoB M3 3aKPENNEHHOro rPYHTOBOrO MaccuBa (KOMMoO3MTa) Tesna 3aBecbl A/
JaNbHeNnWero nccneaoBaHma B 1abopaToOPHbIX YCIOBUAX, @ TaKXKe 32 NOJIOKEHWMEM YPOBHA NOA3EMHbIX
BOA, Nepes U 3a 3aBeCO Ha OCHOBAHWWM AaHHbIX HAabAAEHMI 32 NbE3OMETPUYECKUMM CKBAXKMHAMM (.
7.6).

MpoTMBOGMNBTPALMOHHbIE CBOMCTBA 3aKPENJIEHHbIX TAMMOHAaXKEeM HECKaIbHbIX M CKa/IbHbIX TOPHbIX
Nopos MHBEKLMOHHOM 3aBecbl (KoadpduLMeHT dUNbTpaL M) AONYCKaeTca onpeaenaTb rmMapaBanYecKkum
onpoboBaHMeM Yepes KOHTPOJIbHble CKBaXXMHbl B cooTBeTcTBMM ¢ CIM 23.13330 1 ¢ yyetom [16] no
yAeNbHOMY BOZOMOI/OWEHNIO Tea 3aBeChl, CYUTAA 3aKPENNEHHbIA MaCcCUB HECKaIbHbIX TOPHbIX MOPos,
CKa/IbHbIMW FTOPHbBIMM NOPOAAMM.

JlbponopoaHble 3aBechl (orpaxkaeHus)

7.44. NlbponopoaHble 3aBecbl, BbIMOAHAEMbIE NYTEM WMCKYCCTBEHHONO 3aMOpPa*KMBAHUA TOPHbIX
nopoA, cregyetr npeaycmaTpuBaTb ANA 3alMTbl MOA3EMHbIX (BEPTUKA/IbHbLIX, FOPU3OHTA/IbHbLIX U
HaK/IOHHbIX) FOPHbIX BbIPAabOTOK B NEPMOL UX MPOXOAKM B HECKA/IbHbIX HEYCTOMYMBBIX M TPELLMHOBATbIX
CKa/IbHbIX BOAOHOCHbIX FOPHbIX MOPOoAaAX.

Mpun Hagnexawem 06OCHOBAaHWKM AOMYCKAETCA NpenycMmaTpuBaTb NPUMEHEHWE AbAOMNOPOAHbIX
3aBec A/1A 3aWMTbl OTKPbITbIX BbIPabOTOK Ha Nepunog paspaboTku.

7.45. TpaHuubl NPUMEHUMOCTN 3aMOPAXKUBAHUA FOPHbIX NOPOA cneayeT onpeaenatb pacieTom B
3aBMCMMOCTM OT CKOPOCTU GUAbTPAUMM, TEMNepaTypbl U CTENEHU MUHEPANM3aLMM NOA3EMHbIX BOA, U
TEXHO/IOrMKU 3aMOpPaAXKMBAHUA.

7.46. NlbponopogHble 3aBecbl AO0/KHbI ObITb NOJHOCTBIO 3aMKHYTBIMU MPWU MPOXOAKE CTBO/IOB
NoA3eMHbIX BbIPabOTOK. [nsA 3aluTbl OTKPbITbIX BbIPAabOTOK NbAONOPOAHbIE 3aBeCbl MOryT ObiTb
3aMKHYyTble (418 HeBONbLUMX PAa3MEPOB KOT/IOBAHOB), IMHENHbIE MW KOHTYPHblE HE3aMKHYTble. 3aBeca
AOJIKHA 3arnybnaTbCA B yCTOMYMBbLIE BOAOYNOPHbIE NOPOAbI HE MEHEE YEM HA 3 M.

7.47. TonwwmHy ANbAONOPOAHON 3aBecbl crenyeT ONpeaenATb CTAaTUYECKMMM pacvyeTamu B
3aBMCMMOCTM OT ee HasHayeHusa, Gopmbl M pPasmepoB BbIPAOOTKM B NJaHe, ryOWHbI, a TaKxKe
NPOYHOCTHbIX XapPaKTEPUCTUK 3aMOPOKEHHbIX NOPOL4.

7.48. TemnepaTypy /bOOMNOPOAHON 3aBecbl M PACCTOAHME MEXAY 3amMopakKMBaOWUMMU
CKBa*kKMHamu cneflyeT yCTaHaB/ANMBATb HA OCHOBAHMM OMbITHLIX AaHHbIX. [Py OTCYTCTBMU ONbITHbIX AAHHbIX
[O0nycKaeTcA NPUHUMATD:

CcpepHIol0 TemnepaTypy /bAonopoaHoli 3asecbl - B npegenax 30 - 40% TemnepaTtypbl
XONI040HOCUTENA, LMUPKYIUPYIOLLETO B 3aMOPAXKUBAIOLLMX KONOHKAX;

PacCTOAHME MENKAY 3aMOpPaAXKMBAOLLMMU CKBAXKUHAMU NPU OAHOPAAHOM WX PACMONONKEHUN - B
npeaenax 1-1,5m, mexay pagamu npu MHOropagHOM pacnosioXeHuu - B npegenax 2 - 3 m.

7.49. MOLWHOCTb XON0ANNBHOM YCTaHOBKU ceayeT onpeaenstb TeNI10TEXHUYECKMMM pacieTamm B
33aBMCMMOCTM OT NPOEKTHOro 06bema /baoNopPOAHON 3aBeChI.

7.50. Ons HabnaoaeHuAa 3a MNPOLLECCOM 3aMOPaXKMBAHWUA CredyeT YCTpauBaTb KOHTPOJ/IbHbIE
CKBa*KMHbl - TMAPOreosiorMyeckne W TepmomeTpuyeckne. B NpoOeKTHOW [OKyMeHTauuu cnepyet
npeaycmaTpuBaTb MPOrpamMmmy MOHWTOPWHIA, BKAOYAIOWY B ceBA MeponpuATUS MO KOHTPOJIO 3a
TEMMEPATypol U YpOBHEM MOA3EMHbIX BOA, TEMMEPATYPON XONOA0HOCUTENA, TeMNepaTypoit ropHbIX
NopoA, a TaK»Ke CMNOLWHOCTbIO U TONLWWHON NbAONOPOLAHOM 3aBechl U T.M.

7.51. Mpu NPOEKTUPOBAHUM NbAONOPOAHbIX 3aBEC KPOME HACTOSALLErO CBOAA NPaBM HEOHBX0AMMO
cobntopath TpeboBaHmaA CM 45.13330, CM 69.13330 1 yunTbiBaTh [17].

8. PEI'YI'IMDOBaHMe NOBEPXHOCTHOIo CTOKa, BOAOOTBO.,

MNpumeHeHne Ha obsA3aTenbHOM ocHoBe nyHKkToB 8.1, 8.2, 8.5 obecneumBaer cobnogeHue
TpeboBaHuii PegepanbHoro 3akoHa oT 30.12.2009 N 384-d3 "TexHUYEeCKUiA pernameHT o 6e30nacHOCTH
3/.aHuKI 1 coopyxeHnit" (MoctaHoBneHMe Mpasutensctea PP o1 26.12.2014 N 1521).

8.1. MNpwn perynnposaHmnn NOBEPXHOCTHOIO CTOKA caeAyeT npeaycmaTpmuBaTh:



OTBOJ, BOAbl C KAPbEPHbIX U MO BO3MOKHOCTU C LLIAXTHbIX NOJIell BOAOTOKOB U BOAOEMOB;

orpa*kAeHune KapbepHbIX U LIAXTHbIX MO/el OT NonajaHuaA B HAX BOAbl C NpUaeratoLen Tepputopunu;

WUCKNIOYEHNE WU COKpaleHUne WMHOUAbTPaLUM NOBEPXHOCTHbLIX BOJ B rOpHble MOpoAdbl B 30He
B/NIMAHUSA BOAOMOHU3IUTENbHLIX CUCTEM M BOAOOT/IMBA M3 TOPHbIX BbIPAabOTOK, a TaKkKe 60ablKnx
CKOMJIEHUI BOAbI B NMOHMMEHHbIX y4yacTKax penbeda B npegenax WaxTHbiX (KapbepHbIX) Nonen, B TOM
yucne B My/ibZax CABUKEHMA 3eMHOIN NOBEPXHOCTU;

NAaHUPOBKY NOBEPXHOCTU TEPPUTOPUMU MECTOPONKAEHUSA C 3aCbINKOW 03ep, OBParos, KapCTOBbIX
BOPOHOK M ApYr1x 3anagauH ans npeaoTBpaLleHns ckanamBaHns aTMocdepHbIX 0CaKOB B ECTECTBEHHbIX
BMaZMHax, YCTPOMCTBO Ha MOBEPXHOCTU HEobXoAMMOM BOAOCTOYHO-AOMKAEBOM ceTu co cbpocom
00XAEeBblX BOZ B BOAOTOKU 3a NpeaesiaMn TePPUTOPUUN MECTOPOKAEHMSA;

npeaoTepalleHne paspyweHns 6opToB Kapbepa (pa3pesa) M HapyweHUs B HEM HOPMAJIbHOTO
BeAEHMA IKCMNIYyaTaLMOHHbIX PaboT NOBEPXHOCTHbIMM BOAAMMU U3 aTMOCHEPHbIX OCaAKOB, BbiNaLatoLLmnx
HenocpeACTBEHHO Ha NAOLWaAb OTKPbITOM BbipabOTKKM, NOTEPb TEXHO/NOMMYECKUX BOL M 4.

8.2. B NpoeKTHOMN AOKYMEHTaLUUM CUCTEMbI PETYIMPOBAHMA NOBEPXHOCTHOIO CTOKA B 3aBUCUMOCTHU
OT MEeCTHbIX YCN0BUI creflyeT npeaycMmaTpuBaTbh HaropHble KaHaBbl, orpaskaatollme Aambbl, NNOTUHBI,
BOZIOCTOKM M BOA03abopbl, CNpsmaeHMe U OTBOJA, pPeK B HOBOE Pyc/no, NpPOoTUBOGUALTPALMOHHYIO
M30NALMI0 pycen B Npefenax LaxTHOro (KapbepHoro) noas v Ha npuaeratroLllen TeppuTopun, a TakxKe
BOAOCTOKM, COPOCHbIE IMHNN N BOAOCOOPHUKMN B OTKPbLITbIX BbIpaboTKax, obecneunBatolime COBMeCTHO C
NPOEKTUPYEMbIMU MEPONPUATUAMU MO 3alUTe OT MOA3EMHbIX BOJ OXpPaHy FOpHbIX BblpaboTOK oOT
BHE3amnHbIX NPOPbIBOB BOAbl U HEAOMYCTUMbIX NPUTOKOB U3 BOAHbIX OB HEKTOB M B TO KE BpemMa OXpaHy
BOAHbIX OBOBEKTOB, MMEIOLWMX HAPOAHO-XO3AMCTBEHHOE 3HAYyeHMe, OT BPEAHOro BAUSAHUA TOPHbIX
BblpaboTOK.

8.3. ObecneyeHHOCTb pacCYeTHbIX [NAPONIOrO-METEOPO/IOTMYECKMX  XapaKTepPUCTUK  Ann
NPOEKTUPOBAHUA TUAPOTEXHUYECKMX COOPYKEHUM CUCTEM 3alUMTbl  OO0/KHA  YCTaHABAMBATbCA
OopraHusaumnen, yTBepKaatoLLen TeEXHUYECKOe 3aJaHue.

8.4. OTKas OT 3alUTbl MOA3EMHbIX FOPHbIX BblPabOTOK OT MOBEPXHOCTHLIX BOA AOJIKEH ObiTb
obocHoBaH, B Tom yncne pasgenom OBOC, paspaboTaHHbIM B COCTaBE NPOEKTHON AOKYMEHTALMMU.

8.5. MNpun NpoeKTUpoBaHMM SOXKLEBON CETM B Npeseax HaropHbIX KaHAB KaPbePHOTro UW LWAXTHOIo
nosa NPUTOK AOMKAEBbIX BOZ C/neayeT onpeaenatb No MeToay npeaenbHblX MHTEHcMBHOCTEN. Mepuog,
OZHOKPATHOro NpPEBbIWEHMA PacYeTHON WMHTEHCMBHOCTM LOXAA ChenyeT MpPUMHUMATb, Kak Mpasuio,
paBHbIM 5 rogam, 4a1a 0cobo oTBETCTBEHHbIX OO BEKTOB MM ONACHbIX B OTHOLLEHWUN YCTONYMBOCTM HOPTOB
BbIPabOTOK (B Cy4asx, CneumanbHO OroBOPEHHbIX B 3alaHUKU Ha NPoeKTMpoBaHue) - 10 rogam.

HaropHble KaHaBbl cieayeT NPOeKTUPOBaTh M3 pacyeTa Ha MaKCMMa/bHbIA NaBOAKOBbIN Pacxom,
obecneyeHHOCTbIO 5%.

KapbepHble BOAOCOOPHUKM U HACOCHble CTaHUMM cneayeT MPOEKTMpPOoBaTb Mcxoas U3 obulero
NPUTOKa K Kapbepy, OMNpeaensiemMoro no CyTO4HOMY C/IO0 OCafZlkoB, C Nepumoaom ero oAHOKPaTHOro
npeBbIWEHNSA, KaK NpaBuio:

ONS KapbepHbIX BOAOCOOPHUKOB - 5 ner;

Ans 0cobo OTBETCTBEHHbIX OOBLEKTOB (B C/yyasax, CNeuuasbHO OroBOPEHHbIX B 3aJaHMM Ha
NPOEKTUPOBAHME) - ANA KapbepHbIX BOAOCOOPHMKOB - 10 ner.

Mogayy HacoCHOM YCTaHOBKM KapbepHOro BOAO0OT/IMBA CnedyeT onpeaensiTb NPOEKTOM C YYETOM
BPEMEHWN OTKa4YKM M3 BOAOCOOPHMKOB (MM 06bEMOB MOATOMNEHUA) MOC/AE OKOHYaHUA PaCYETHOro
0oXAaA.

MNpumeHeHne Ha o6s3aTenbHOM OCHOBe nyHKTOB 8.6, 8.7, 8.9 obecneumBaeT cobalogeHue
TpeboBaHUit PegepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHMYECKUIN pernaMeHT o 6e3onacHoCcTH
34aHuI 1 coopyKeHnin" (MoctaHosneHue MpasBuTenbcTa PO o1 26.12.2014 N 1521).

8.6. [lonyckaemble CKOPOCTU BOAbl B BOAOCTOKAxX CneAyeT HasHayaTb B 3aBUCUMOCTU OT MaTepuasa
KOHCTPYKLMN BOAOCTOKA NPU MaKCMMa/ibHOM NaBOAKOBOM pacxoge obecne4yeHHOCTbio 5%.

JToTKW Ha oOTKocax cneayeT MPOEKTMPOBaTb MPAMOYro/lbHOro, TpaneuenaanbHoro wam
NONYKPYF/IOr0 CEeYEHUA C KPEMJIEHUEM, MCKIOYAOLWMM BO3MOXKHOCTb MX pPa3mMbiBa JIMBHAMU C
obecneyeHHoOCTbIO 5%.

KaHaBbl, UCNOb3yeMble B KauecTBe TpaHLLENHOro ApeHaxa, cneayer NpoeKkTUpoBaTh C NONOTUMM



OTKOCaMM 6e3 KpenseHus WAM C  KpenaeHWMem OTKOCOB BOLOMPOHULAEMbIM  MaTepUanom
(nepdoprpoBaHHble Kene306eTOHHbIE NANTbI, KAMeHHaa HabpocKka 1 T.n.).

Ha KapbepHbIXx cbe3gax M cnycKax cneayeT npeaycmaTtpmsBaTb SIOTKU-MepexBaTUMKU CTOKa. UX
cnepyet nepeKkpbiBaTb CTaNbHbIMU pelleTkamu, A0NyCKaoWwmMMmn npoesa TpaHcnopTa.

8.7. Becb KapbepHbIi CTOK A0/KeH OblTb yAaneH 3a npefesbl Kapbepa (paspesa) ¢ NOMOLLbIO
BOAO00T/IMBA (CM. pa3aen 6). Ecnam ycnosus penbeda No3BoAAT, KApbepHbI CTOK UK YacTb ero cnegyet
OTBOAMUTb CAMOTEKOM K MecTam cbpoca pyaHUYHbIX BOA,.

8.8. BHeKapbepHble U BHELIaxTHble BOAOOTBOAALLME YCTPONCTBA AOMYCKAETCA BbINOAHATL B BUAE
OTKPbITbIX KaHaB, IOTKOB, 6e3HaNOPHbIX M HANOPHbLIX TPYH6ONPOBOAOB.

Mpn NPOEKTUPOBAHMU BHEKAPbEPHbIX W BHELAXTHbIX BOAOOTBOAALLMX YCTPOMCTB chnegyeT
npeaycmaTpmBaTb MeponpuaTUA ANA nNpeaoTBpalleHua NOAMNUTKU NOA3EeMHbIX BOA B npeaenax 30Hbl
B/IMAHUA BOLOMNOHU3UTENbHBIX CUCTEM. [TPpY HEBO3MOXKHOCTM BbINOJHEHWUS YKA3aHHbIX MEPONPUATUIN NPK
pacyeTe BOAOMOHMMEHMA CneayeT yuyuTbiBaTb  AOMOJHWUTE/IbHbIM  MPUTOK  MNOA3EMHbIX BOZ,
06yCNoBAEHHbIM NOANUTKON.

8.9. lna npepoTBpalleHNs 3amep3aHnsa BoAbl B TPyboOnpoBoAax M Hacocax B 3UMHUI nepuop,
cnepyet npefycMaTpuBaThb:

YKNagKy camoTeyHbIX TpybonpoBoaoB ¢ yKAOHOM He meHee 0,005, a npu AAnTeNIbHbIX NepepbiBax
B paboTe - ¢ yknoHom 0,05 - 0,02;

YCTAHOBKY BEHTWUNEN WAW 334BWKEK [ANA BbiMyCKa BOAbl B HU3KUX MeECTax HamnopHbIX
TpybonpoBoAoB.;

YCTAHOBKY HAaCOCHbIX arperaTos B OTan/JnBaemMbIX NOMeLLEHUAX.

JononHuTenbHble MePONPUATUA NO NPeAOXPaHEHUIO TPYOONPOBOAOB OT NPOMepP3aHua cieayet
npeaycMmaTpmBaTtb B COOTBETCTBMM C [14] U TENNOTEXHUYECKMMM pacyeTamum.

8.10. Mpu cbpoce WaxTHbIX U KapbepHbIX BOA Ha MOBEPXHOCTb 3eM/IM, B OBParuv, BOLOTOKM,
BOZOEMbI, 3 TaK¥Xe B BOAONOI/0WatoLme ciom Heobxoammo cobatoaats TpebosaHmA pasgena 9.

9. OxpaHa OKpy:KatoLLen cpesbl U MeponpuUATUS
[Nl ee OCyLLEeCTB/IeHNA

MNpumeHeHne Ha obsa3atenbHol ocHoBe NyHKTa 9.1 obecneuymBaeT cobnoaeHue TpeboBaHWUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-®3 "TexHU4YecKunit pernameHT o 6e30nacHOCTM 34aHUN U

coopyeHuii" (MoctaHoBneHue MNpasuTtensctea PO o1 26.12.2014 N 1521).

9.1. MpK NPOEKTUPOBAHMUU CUCTEM 3aLLMTbl CAeAyeT NpeaycMaTpuBaTb OXpPaHy OKpyKatowewn
NPUPOLHON cpeabl NyTem:

BblI6OPa NPOEKTHbIX PELEHUI CUCTEM 3aLLUTbI U KOHCTPYKTUBHbIX PELLEHMM 3aLUTHBIX COOPYKEHUM
W YCTPOMCTB, MPWU KOTOPbIX 0b6ecneynmBaeTca HaMMeHbLUMI yuepb M3-3a UCTOLLEHMA W 3arpA3HeHUs
NoA3eMHbIX BOZ, 3arpA3HEeHMsA, 3aCOPEeHUs, HapyLWeHUsa pexxMma M pasmbiBa 6eperoB NOBEePXHOCTHbIX
BOAHbIX OOBEKTOB, Pa3mblBa M 3p03MM NoYB, 3a601aYMBAHNA TEPPUTOPUN, CABUKEHUA U AedopMauun
FOPHbIX MOPOA WM 3eMHOM MOBEPXHOCTM, OCAZOK M AedOpMauunii COOPYKEHUIN HA NpuaeraroLen
TeppuTOpUY;

BbINOJIHEHUA MEPONPUATUI, @ TaKKe UCNOIb30BAHUA COOPYKEHWUN U YCTPOMUCTB, NPOEKTUPYEMBIX
cneumanbHO A 3TOW Lenu;

PaLMOHAIbHOIO BOCNOJIHEHWS NPUYMHAEMOrO yiepba.

Mepbl No oxpaHe M 3alWmTe noa3eMHblx Bog obocHoBbiBaloTCcA pasgzenom 8 '"lMepeveHb
MEpPONpUATUIA MO OXpaHe OKpy)Kawlen cpeabl”, paspabaTbiBaemMbiM B COCTaBe MPOEKTHOM
OOKYMEHTauuu.

9.2. MNpK NPOEKTMPOBAHMWN NOSTAaNHOrO BBOAA B AENCTBME BOAOMOHMU3IUTE/bHbLIX YCTPOMCTB He
cnefyeT AOMYCKaTb OMeperkalowero pasBUTUA BOLOMOHU3UTENIbHLIX CUCTEM U MOHUMKEHUA YPOBHEN
noAsemHbix Boz B 6osbluen mepe, Yem npegycmoTtpeHo 4.14 n 4.19.

Heobxoaumo, Kak npasunio, audpdepeHUnpoBaTb OTKAUKy U BOAOOTBOA YNCTOMN M FPsA3HON BOAbI U
npeaycmaTpuBaTb MONHOE MM YAaCTUYHOE MCMOJIb30BaHME OTKAYMBAEMBbIX BOA, ANS BOLAOCHAOKeHUs,
CE/IbCKOX03AMCTBEHHbIX LLeSIeN U APYrUX BUAOB BOAONO/b30BaHMA.



9.3. Mpun npoeKkTMpoBaHUM cbpoca BOAbI, OTKAYMBAEMOWN W3 BOAOMNOHU3IUTENbHbLIX YCTPOUCTB U
ropHbIX BbipabOTOK, a TaKKe BOJ, OTBOAMMBIX CaMOTEKOM, Heobxogaumo cobnogatb TpeboBaHus
depepanbHbix 3aKoHOB Poccuitickoint ®epgepaumn: [2], [3], [10], [11] u npuHATBIX B WX passBuTMe
HOPMaTUBHO-NPABOBbIX aKTOB.

Mecto cbpoca pygHWYHbIX WM MOBEPXHOCTHbIX BOJA [AO/KHO OblTb  COracoBaHoO C
3aMHTEpPEeCcoBaHHbIMM OpraHmMsaumamn. Mecto cbpoca, MCKAoYaa BogHble OOBEKTbI, PEKOMEHAYeTCs
npeaycMmaTpmBaTb BHE 30HbI PacnpoCTPaHeEHUA AENPECCMU BOAONOHU3UTEbHbBIX YCTPOMUCTB.

Cbpoc BOAbl, OTKAYMBaeMOW M3 BOAOMOHU3UTE/IbHbIX YCTPOWCTB M TFOPHbIX BblPabOTOK, Ha
NOBEPXHOCTb 3eMJIN, KaK NPaBu/o, He JONYyCKaeTcs.

Jonyckaetca npegycmaTpuBaTb COpoC BOAbI HAa HEUCNO/Ib3yeMble 3eM/IM, eCAu Mpu 3TOM
WCKNIOYALOTCA BO3MOXKHOCTb MOMAagaHUA MX B BOAHble 0OBbEKTbI, 3arpA3HeHne NoA3eMHbIX BO4, 3p0o3ua
nouyBbl, 3a601a4MBaHME MECTHOCTU U Apyrve BuAbl yepba okpyKatoLLei npupoaHon cpese.

Mpwn oTBOAE NOA3EMHbIX M MOBEPXHOCTHbIX BOZ CNefyeT UCKAYATb MNOATONNEHNE COOPYKEHUN,
obpasoBaHWe oOMNos3HEl, pasmbiB rpyHTa. BOAoOBbINYCKM cnedyeT NPOEKTUpOoBaTb B COOTBETCTBUM C
TpeboBaHuamu CM 32.13330.

Mpu NpoekTUpoBaHMKU COHpOCa PYAHWYHbIX BOA B MOBEPXHOCTHble BOAHble OB6BLEKTbI U OBparu
HeobxoaMmo TakXe cobnogate TpeboBaHus PepepasibHOro 3akoHa Poccuiickoit Pepepaunm [8],
CaHluH 2.1.5.980.

Mpu npoekTMpoBaHMM cbpoca pyAHUYHbIX BOZA B NOA3EMHblE BOAOHOCHbIE CNOM HeobxoaAuMo
TakKe cobntogatb TpeboBaHua CM 2.1.5.1059.

Mpu npoeKkTnpoBaHMM cbpoca pyaHUYHbIX BOA B MOPA HEOBXOAMMO TakKe cobntoaatb TpeboBaHuUA
depepanbHoro 3akoHa [9], CaHlunH 2.1.5.2582.

Mpn npoekTMpoBaHUM cbpoca MNOBEPXHOCTHbIX W PYAHWUYHbIX BOA B COCTaBeE MPOEKTHOWM
OOKYMeHTaLMu Ha ocHoBaHWUK MNocTaHoBeHuA MNpasuTenbctsa PO [12] gonkeH 6bITb pa3paboTaH pasgen
OBOC (oueHKa BO34EeNCTBMA Ha OKPYrKaIOLLYIO cpeay).

MpoeKTHas AOKYMEHTaUMA NOAJEKUT SKOIOrMUYECKOM IKCNepTn3e Ha ocHoBaHuK PepepanbHOro
3aKoHa [4].

9.4. MNpwn HenocpencTBEHHOM cHbpoce PyAHWYHbIX BOA B BOAHble 0ObeKTbl, 0BparM u obpaTtHo B
OpeHnpyemble BOAOHOCHbIE C/I0M, €C/IM He MOryT 6biTb obecrneyeHbl TpeboBaHMA, yKasaHHble B 9.3,
Heobxo4MMO NpesyCMaTPMBaATL COOTBETCTBYIOLME MEPONPUATUA, HAaNPaB/AEHHbIe HA NpeaoTBpaLLeHmne
3arpA3HeHns BOAHbIX OOBEKTOB OT B3BELUEHHbIX M PACTBOPEHHbIX BELLECTB, COAEPKALUNXCS B PYLAHUYHDBIX
BOAAX.

9.5. 1nA CHUXKEHMA KOHLEHTPaLUUM B3BELIEHHbIX BELLLECTB c/ieyeT npelycmMmaTpmMBaTh OTCTauBaHue
PYAHWYHbLIX BOA B OTCTOMHMKax. BMecTMMoOCTb OTCTOMHMKa cieayeT onpefenAtb C yd4eTom obbema
OTKauMBaeMbIX PYAHUUYHbIX BOA, Tpebyemoro BpemeHM OTCToA M HOopmaTMBa Aonyckaemoro cbpoca
OCBET/IEHHbIX BOA B BOAHbIN 0ObEKT, YTBEPKAEHHOIO roCyAapCTBEHHOM aKcnepTM3on. Yciosua cbpoca
OCBET/IEHHbIX BOJ B BOAHbI 06beKT Heobxoanmmo onpeaenatb B cootsetcteum ¢ 9.3, ClM 32.13330 u ¢
ydeTtom [15]. Bpemsa oTcToa pyaHUYHbIX BOA ANA AOCTUXKEHMA HEOHXOAMMOro CHUMKEHUSA KOHLEeHTpaLmm
B3BELUEHHbIX BELLECTB C/IeyeT ONpeaenaTb, Kak NPaBuio, ONbITHbIM NyTeM.

9.6. [InA CHUXKEHWSA KOHUEHTpaUMM 3arpaAsHAaoWMX BeWecTs HeobxoAMMO npeaycmaTpuBaThb
NPUMEHEHMUE COOTBETCTBYIOWMX GUIUKO-XUMUUYECKUX U BUONOTMYECKUX METOLO0B OYUCTKU PYAHUYHBIX
BoA. B ntobom cnyyae gonxkHbl cobntogateca Hopmbl no NAK B pacyeTHoM cTBOpe Npu cbpoce B BOAHbIM
0OBbEKT.

Mpw cooTBETCTBYOWEM 060CHOBAHMM OYMCTKA PYAHUUYHbBIX BOA MOXKET ObITb 3ameHeHa cbpocom mx
B HAaKOMUTENU-UCNAPUTENN.

B oTAeNbHbIX Cy4Yanx, NO COracOBAHMIO C OpraHamm Mo peryimpoBaHMIo UCNOb30BaHMA U OXpaHe
BOZA, AOMYCKaeTcA MPOEKTUPOBaTb YCTPOMCTBO HAKOMUTENs-perynatopa co cbpocom u3 Hero (npu
pacyeTHbIX HOpMaTMBaxX AOMNYCTUMbIX COPOCOB) MUHEPaIM30BaHHbIX BOA, B BOAOTOKM BO BpeMs NaBoAKa
npv ycnoBmM cobnogeHns YyCTaHOBNEHHbIX HOPM NpeAesibHO A0NYCTUMbIX KOHLeHTpauui (M4K) sewecTs
B BOZE BOAHbIX 0OBEKTOB B pacyeTHOM cTBope B cooTBeTcTBum ¢ CaHlNuH 2.1.5.980.

PacyeTHble HOPMaTMBbI A4ONYCTUMbIX COPOCOB AOJIKHbI MPONTU FrOCYAaPCTBEHHYIO SKCNEPTU3Y.

9.7. PacnonoskeHHble B6/AM3M TOPHbIX BbIPABOTOK 6eccToyHble BNaAWHbl (MOHWUMKEHUS) WK
HebonblluMe 03epa, He MMeloLlMne PeKpeaumoHHOro, PbibOX03AMCTBEHHONO W/M APYrOro HapoAHO-
XO3ANCTBEHHOrO 3HaYeHWsi, MOTyT ObiTb MCMO/Ib30BaHbl B KayecTBe HaKoMuUTeNen-perynsTopos Wau



HaKkonuTenen-ucnaputTenen Npu npenocTaBieHUM 3TUX OOBEKTOB B 060CO6/IeHHOE MO/Ib30BaHWE Ha
OoCHoBaHWN degepanbHbIX 3aKOHOB [2], [3] M NpUHATLIX B UX pa3BUTUE HOPMATMBHO-NPABOBbLIX AKTOB.
KapcToBble BOPOHKM M My/AbAbl OCeAaHMA He AOMYCKAeTcAa MCMoJ/ib30BaTb B KayecTBe HaKonuTenew-
perynsTopoB U HaKonuTenen-ucnapuTene.

9.8. Mpu1 NPOEKTUPOBAHUMN HAKONUTENEN-PETYIATOPOB U HAKONUTENeh-UcnapuTenen AoNKHbI ObiTb
npeaycMOTPEHbI MEPONPUATUA, UCKNIOYAOLLME BO3MOMXKHOCTb 3arpASHEHMA NOA3EMHbIX BOA,: YCTPOMCTBO
NPOTUBOGUNBLTPALMOHHDIX 3aBEC, SKPAHOB, ApPeHaxen U Ap. B NpoeKTHOW AOKYMeHTaLMM HeobxoaMmo
npeaycmaTpmBaTb YCTPOMUCTBO HabAtoAaTeIbHbIX CKBAXKMH M MPOrpammy MOHUTOPUHTA.

HabntopatenbHble CKBaXXWMHbI, B 3aBUCMMOCTU OT TFMAPOreosorMyeckmMx ycioBuin, Heobxoammo
pa3meLLaTb MO KOHTYPY HaKoNuTe el A5 KOHTPOIA YPOBHSA U CTENEHW 3arpA3HEHMA NOA3EMHbIX BOA NPU
BO3MOMHbIX  TEXHOTEHHbIX  YTEYKAX W3  OPEHAXKHbIX  CUCTEM,  HAPYLWEHUM  LLeNOCTHOCTU
NPOTUBODUNBTPALMOHHBIX KOHCTPYKLMIA U T.N.

HabntopatenbHble cCKBaXKMHbI HEOHXOAMMO pa3melLaTb TakMM obpa3om, 4Tobbl Hanbonee nNosHo
OXapaKkTepusoBaTb NOA3EeMHbIE BOAbI MO M3y4aeMOMY KOHTYpPY B MPOLLECCE IKCMYyaTaL MM COOPYKEHUS.

MpY W3y4EeHUM HECKOJIbKMX BOAOHOCHbIX TOPU3OHTOB, Ha KOTOpble BO3MOXKHO B/MAHUE
3arpasHeHus (onpeaenseTcs NPOEKTHOW AOKYMeHTalmMel), Heobxoammo obecneymTb NoNyYeHne aHHbIX
0 MOoA3eMHbIX BOAaX MO KaKAoOMy BOAOHOCHOMY rOpM30OHTY. MOHUTOPUHI HEOBXOAMMO Ha4YMHATbL 40
YCTPOWCTBA NPOTUBOPUABTPALLMOHHBIX MeponpuATuiA. Mo pesynbTaTaM aHaAu3a AaHHbIX MOHUTOPWHIA
NPOW3BOANTCA OLEHKA OBOLLEro COCTOAHWSA YPOBHEM NOA3EMHbIX BOA, HAaYMHAA OT UX eCTeCTBEHHOro
NOJIOXKEHUA [0 Hayana CTPOUTENIbCTBA, A TaKXe B MPOLLECCe IKCMAyaTalUM COOPYHKEHUA, BO3IMOXKHO
onpeseneHne MecTa yTeYKM BOZ, 3arPA3HAIOLLMX BOLOHOCHbLIE FOPU30OHTbI, YTO NO3BOASET MPUHATL MepbI
MO YCTPAHEHUIO YTEUKM.

MNpumeHeHne Ha obsasatenbHoM ocHoBe nyHKToB 9.9, 9.10, 9.13 - 9.15, 9.17 obecneunBaer
cobntogeHne TpeboBaHnin degepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKUIA pernaMmeHT o
6e30MnacHOCTM 34aHuKI U coopyKeHunin" (MoctaHoBneHMe Mpasutensctea PP ot 26.12.2014 N 1521).

9.9. B npoeKTHOM AOKYMeEHTaLMUKN cneayeT npeaycmaTpueaTb cbop, yaaneHue n obesspexmBaHne
PYAHWUYHbIX BOA, COAEPKALLMX PaSANOAKTMBHbIE BELLECTBA, B COOTBETCTBMMU C AEMCTBYOWMMM HOPMaMU
paanaLMoHHOM 6e30NacHOCTM M CAHUTAPHbIMM NPaBUAaMKU PaboTbl C PAANOAKTUBHbIMM BELLECTBAMMU U
APYTMMU UCTOYHUKAMU MOHU3UPYIOLLNX U3NYYEHUA.

Cbpoc pyaHWYHbBIX BOA, COoAepXKallMX PaAMOaKTUBHbIE BELLECTBA, HAa MOBEPXHOCTb 3eMW, B
BoAHble  0ObEeKTbl, MCMO/Ab3yemble AN  XO3AUCTBEHHO-MUTLEBbLIX,  KY/JbTYpPHO-ObITOBbIX U
pbl6OX03ANCTBEHHbIX Lienel, U B BOAOHOCHbIE C/ION He A0MNyCKaeTcs.

9.10. B npOeKTHON AOKYMEHTaLMKN A0NKHbI ObITb NPeAyCMOTPEHbI YCTPOICTBA M MEePONPUATUA ANA
npeaoxpaHeHMa Noys U 6eperos BOAHbIX 06bEKTOB OT pa3MbiBa OTKaYMBaEMbIMWU BOAAMMU.

9.11. VYcnosBua cbpoca pyaHUUHbIX BOJ YKasblBAlOTCA B paspeWleHUM Ha chneumanbHoe
BOAOMNO/Ib30BaHME, BblJAaBaE€MOM OpPraHamun MO PeryampoBaHUI0 MCMNOJIb3OBAHMA M OXPaHe BoA, Npwu
0TBOAE NNOWAAKN ONA CTPOUTeNbCTBA FOPHOro npegnpuATMA B COOTBETCTBMM C PepgepanbHbiMu
3aKoHamu [2], [3] ¥ NPUHATLIMM B UX Pa3BUTUE HOPMATUBHO-NPABOBLIMU aKTaMMU.

9.12. Mo [aHHbIM OLLEHKM KayecTBa OTKAYMBAEMbIX BOZ B NMPOEKTHOM AOKyMeHTauuu cnepyet
NPUHMMATbL peLleHnA NO U3BNEYEHUIO U3 HNUX NOJIE3HbIX KOMMOHEHTOB.

9.13. MpK NPOEKTUPOBAHUM MNPOTUBODUIBTPALMOHHBLIX YCTPOUCTB W MEponpuATUiA cnepyet
Yy4MTbIBaTb, YTO B 30HE [OeNCTBMA BOAO3abOOPOB XO3AMCTBEHHO-MUTLEBOIO BOAOCHAOMKEHMA He
[0MNyCKaeTcA MHbEeKLUUA B BOAOHOCHbIE CI0M PacCTBOPMMbIX B BOAE BELLECTB.

9.14. B 30He BANAHUA BOAOMOHU3UTENbHbIX CUCTEM HEODXOAMMO YUYMUTbLIBAaTb BOSMOXKHOE OCeAaHmne
3eMHOWN MOBEPXHOCTH, AedopMaunn U CABUMKEHMA FOPHbIX MOpPos U ONpeaensATb AOMNOJHUTE/bHble
nepemeLleHna GyHLAMEHTOB COOPYKEHUN.

9.15. PacuyeT ocegaHua 3eMHOM MOBEPXHOCTM B OCHOBAHUU COOPYMKEHWUM MNPU OKUAAEMOM
NMOHMMKEHNM YPOBHA NOA3EMHbIX BOA, C/ieAyeT NPoM3BOANTb CYMMUPOBaHUeM gedopmMaLunii oTaeNbHbIX
CNoes.

9.16. [lpn CNOXHbIX WHXEHEePHO-reoN0rMYEeCcKMX YCA0BUAX MNAOWAAKN CTPOUTENbCTBA ANA
onpeaeneHua oceganma, gebopmaumm U CABUKEHUA TOJLLM FTOPHbBIX MOPOA PEKOMEHAYETCA NPUMEHATb
YMC/IEHHOE MOAENINPOBAHME NN UHKEHEPHO-PACYETHbIE NPOrPamMmbl M MPOrpamMmMHbIe KOMMEKCHI.



9.17. MNpw NPOEKTUPOBAHMM BOLOMOHU3UTENbHBIX CUCTEM HEOBXOAMMO YYUTHIBaTb BO3MOMKHOCTb
BO3HWKHOBEHWUA UM aKTMBM3ALMM KApCTOBbIX M KapcToBO-CYGHO3MOHHBIX MPOLLECCOB U Pa3PbIXNEHUSA
FPYHTOB B OCHOBAHMM 34aHUIA U COOPYHKEHMI, OCOBEHHO eCM BEPXHAA YaCTb PYHTOBOW TO/LLM CAOXKEHA
neckamu. B NpoeKTHOM [OKYMEHTALMK cnesyeT npeaycMmaTpuMBaTb COOTBETCTBYIOLWME MEPONPUATUA MO
3alUMTe OCHOBAHMI CYLLECTBYIOWMX W MPOEKTUPYEMbIX COOPYKEHWIM (WNYHTOBble OrpaXKaeHus,
KOJIbMaTaLMIo TOPHbIX MOPOA, LieMEHTALMIO U Ap.).

9.18. MNpun HEBO3MOXKHOCTMU 3aKN3aAKN FOPHbLIMKW NOPOoAaMK OTPaboTaHHOIo NPOCTPAHCTBa Kapbepa
(paspesa) gonyckaetca npesycMaTpMBaTb €ro PeKy/bTUBALMIO MyTeM MepeycTpoicTBa B BOAOEM A/A
Pa3ANYHbIX BUAOB BOAONO/b30BaHUA.

MpunoxeHune A
(pekomeHnayemoe)

PACYET BOOAONOHU3UTENBHbIX (APEHAXHbIX) CUCTEM
Ob6uwme yKasaHus

A.l. OnAa pacyeta BOAOMNOHUNKEHUA HEOBXOOMMO CXemaTU3MpoBaTb MPUPOAHblE YCNOBUA U
BOAOMNOHU3IUTENbHYIO CUCTEMY. To/Wa TrOpHbIX nopod pasbuBaeTcd Ha YCNOBHO-OAHOPOAHbIE
BOAOHOCHbIE M BOAOYMOpPHbIE (MM YCNOBHO-BOAOYNOPHbIE) C/NOMU. BOAOHOCHBLIN CNON MOMKET ObiTb
NPWUHAT HEOrpaHMYEHHbIM WAW OrPaHUMYEHHbIM (MONHOCTBIO WMAM YACTUYHO) KOHTYPOM MUTAHWUS WK
BOAOHEMNPOHULAEMbIM KOHTYpOM. [lUTaHME BOAOHOCHbIX C/0€B MPUHUMAETCA 33 CYeT MPUTOKA
nog3emMHbiX Bog, U3 BO4OEMa MM BOAOTOKA, MHOUNLTPALMKM aTMOCPEPHbIX 0CafKOB, NepeTekaHma us
O/ZlHOr0 BOAOHOCHOTO CN10A B APYroM.

BoAoNoOHM3UTENbHBIE CUCTEMbI CXEMATMU3MPYIOTCA MO 3TanaM UX PasBUTUSA U NPUBOAATCA, KaK
NpaBuao, K OAHON N3 CNeAyIoLMX CXEM: KONbLIEBOM, HEMO/THOKObLEBOW, TMHENHOW MU TPYNNoBOi (He
NPUBOAMUMOWN K CXEME KPyra UAW NPSAMOIN TIUHUM).

A.2. PacyeTbl BOAOMNOHUMKEHMA MNPOU3BOAATCA ANA YCTaHOBMBLUEroCA W HEyCTaHOBMBLUErocsa
penmos GpuAbTpauumn. PacyeTbl 1A YCTaHOBUBLLErOCA PeXXnUmMa A0/KHbI BbINONHATLCA, Kak NPaBuo, BO
BCeX cayyaax (3a WMCKAOYEHMEM BOAOMOHUMEHUS B 3aKPbITbIX BOAOHOCHbLIX C/MOAX, HE MMERLINX
nNuTaHusA). PacyeTbl N0 HEYCTAHOBMBLLEMYCA PEXKMMY BbINOAHAIOTCA AN Nepuoaa C Havyana OTKauyku o
MOMEHTa, COOTBETCTBYIOLLLEr0 HAaCTYMN/IEHMIO YCTaHOBUBLLErOCA PeXMMa, onpeaenaemoro B 3aBUCUMOCTU
OT YC/I0BUIA NUTAHUSA BOAOHOCHbIX CNOEB.

B 3aKpbITbiX BOAOHOCHbLIX C/I0AX, HE WMEKWMX MNUTaHWUA, pacyeT BeAeTcA TONbKO Mo
HEYCTaHOBMBLLEMYCA PEKUMY.

A.3. O6WwmMi NopAaOoK pacyeTa BOAONOHU3UTENbHOM (APEHAXKHOM) CUCTEMbI CAeayOWMNA:

yCTaHaB/MBaeTca Tpebyemoe MOHUMKEHWE YPOBHA NOA3EeMHbIX Bog (B 3aBMCMMOCTM  OT
NocTaB/EHHOM 33241 BOAONOHMUKEHUSA);

NPon3BOANTCA PacyeT NPUTOKa K BOAOMNOHU3UTENbHOW (4 peHaXKHOWN) cucteme;

onpeaensoTcs MnapameTpbl BOAOMOHU3UTENbHOW CUCTEMbI (YMCNO CKBAXKWMH, WX TNybuHa,
NPoOn3BOANTENLHOCTb, ANAMETP, NONOKEHNE AMHAMUYECKUX YPOBHEN BOAbI B CKBAXKWHAX, AMAMETP U
NPOMNycKHas CnocobHOCTb TpybuaTbiX ApeHaxKel, napameTpbl APYrnx BOAOMNOHU3IUTENbHbIX YCTPOMCTB),
ncxoga M3 obLiero NpUTOKa onpeaensatoTcs opAaMHaTbl U MPOU3BOAUTCS MOCTPOEHUE AEenpPecCUOHHbIX
NoBEpPXHOCTEN NoA3eMHOr0 MOTOKa;

noabupaetcs obopyaoBaHME N PAcCYMTLIBAOTCA BOAOOTBOAALLME YCTPOMCTBA.

A.4. MpUTOK NOA3EMHbIX BOA, K BOAOMNOHU3UTENIbHOW CUCTEME CeayeT onpeaenaTb B 3aBUCUMOCTH
OT Tpebyemoro NOHMKEHNA YPOBHA NOA3EMHbIX BOA, B pacyeTHOW Touke no ¢opmyne
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JonyckaeTca npu cooTeeTcTByHOLWEM 060CHOBaHWUM BMecTO BeanunH h 1 k BBoautb B dopmyny (A.1)
Be/IMUMHY Bogonposogumoctu kh, m3/cyT, 3HayeHMe KOTOPOW HenocpeacTBEHHO onpeaenserca no
pe3ynbTaTam OMbITHbIX OTKayeK.

A.5. O6lMe NPUTOKN NOA3EMHbBIX BOA K BOAOMOHU3UTENbHbIM CUCTEMAaM U TOPHbIM BbipaboTKam
onpenensAloTcA KAk  CyMMa MPUTOKOB M3  KaXgoro BOAOHOCHOIO  C/I0f,, APEeHUpyemoro
BOAOMOHU3UTENILHOMN CUCTEMOW MM HENOCPEACTBEHHO BbIpaboTKamMu.

OnpepeneHune NpUTOKa NPU YCTAHOBUBLLEMCA peXmMme GUAbTpaumm

A.6. Mpu onpegeneHnn no dopmyne (A1) nNpuTOKa NOA3EMHbIX BOJA, K KOJbLEBbIM,
HEMOJ/IHOKO/IbLLEBLIM U JIMHENHbBIM BOAOMOHU3UTENIbHBIM CUCTEMAM, @ TAKXKe FTOPHbIM BblipaboTKam npwu
OTCYTCTBUM WAW HANMYMKM NPOTUBOPUABLTPALMOHHON 3aBecbl 3HayYeHwe P cnegyeT BbIYUCAATL MO
dopmynam Tabnaunubl A.1 MpunoxkeHua A.



Tabanua A.1

PacueTHana cxema

PacueTHas dopmyna

Cxema 1

CoBepLueHHasa nan HecoBepLIeHHasA KOHTYpHas
cuctema. MNMpUToK B 3aBUCUMOCTU OT NMOHUMKEHUSA B
3a4aHHON TOYKe Npu 6e3HanopPHOM MAM HANOPHOWM
dunbTpauum
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CoBepLueHHas Uan HecoBepLleHHan MHeNHasA
cuctema. MNMPUTOK B 3aBUCMMOCTU OT NOHUMKEHUA B
3a4aHHOMN TOYKe Npu 6e3HanopHOM UAM HaNOPHOWM
dunbTpauum
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o, —by— > Ta7DFDARY
i 2(r, —b) |
h
npu R< 0,5 D=r B
y
TpaHwwesn (nnacToBbili ApeHak) B 6e3HanopHom S y
BOZOHOCHOM c/l0e ,6’252 + 4y I
2r, -b)y——2=  r,—b+0,638yIn—-
(ry —b) d y
Z(rd _b) ”b_




Cxema 11 r kt
ln -d + s
oo " K,r,
27
MPUTOK K KOT/IOBAHY Yepe3 KOHTYPHYHO
COBEPLUEHHY NPOTMBOOUABTPALMOHHYIO 3aBeCy
Cxema 12 k
b= >
|
MPUTOK K TpaHLLee Yepes IMHENHYIO COBEPLUEHHYIO
NPOTUBOGUNbTPALMOHHYIO 3aBeCy

A.7. MpuBeaeHHbI paauyc BOAONOHM3UTENbHOMN cucTeMbl (BbIpaboTKM MO rpaHuULe BbicaumBaHUA NOA3EMHbIX BOJ, MPOTUBOGUAbTPALIMOHHOM 3aBeckl No ee
BHYTPEHHEW rpaHu) cneayet onpeaenatb No popmynam:
A/17 KOHTYPHOM BOAOMNOHU3UTENbHOM CUCTEMBI (BbIPAaBOTKM MM KOHTYPHOM 3aBeCbl) C OTHOLWEHWEM CTOPOH, PaBHbIM 1AM meHee 10

/A
r(r,)=,—; (A2
T

AN KOHTYPHOW BOAOMOHM3UTE/IbHOW CUCTEMbI (BbIPabOTKM MM KOHTYPHOM 3aBecbl) C OTHOLUEHMEM CTOPOH cBbiwe 10 u ana KopoTkux (I < 2L) AnHenHbIX
BOAOMNOHU3NUTE/IbHBIX CUCTEM

r=0,25l; (A.3)

ana panHHow (I >= 2L) AMHenHoM BOAONOHU3UTENBHOM CUCTEMbI (TpaHLLEei)



r=

0. (A.4)

A.8.3HaueHue pagunyca genpeccun Iy AnA KOHTYPHbLIX MU KOPOTKUX IMHEWHbIX BOJOMOHU3UTE/IbHbBIX CUCTEM M YCTPOICTB CAeAyeT NPUHMMATb PaBHbIM paauycy

obnactn GunbTpPaUnmM, Koraa ee rpaHMLa - KOHTYP NUTAHUA - MOXKET ObiTb NPUHATA KPYroBoi GopMbl, a Aas APYIUX TPAHMUYHbBIX YC/I0BMI - No dopmynam Tabanubl
A.2 MpunoxeHua A, ona AAVNHHbBIX IMHENHbIX BOAONOHU3UTEIbHbIX CUCTEM U YCTPOIACTB - No dopmyne

r,=L.(A5)

PacueTHana cxema

PacueTHas ¢opmyna

Cxema 1

BoAOHOCHbIM CNOW, OFpaHUYEHHbIN 04HOMN
JINHENHOW rpaHuLUel 06aacTy NUTaHUSA

r,=2L

Cxema 2

BogoOHOCHbIN cNoli UMeeT fiBe INHElHble
B3aMMHO NepneHAUKyNspHbIe rpaHuLbl
a - obnactb NUTaHuA
b - BOgOHENPOHULAEMAA

Onarpanvya, a Iy = —7——;

2
_ |

anarpanuya, b Iy =21 _L2 +1
2

Cxema 3

BogoHoCHbIM cnoit nmeet

Tabnnua A.2



'[ a [ABe napasie/ibHble IMHEeNHble 2 . 7z|_2
rpaHuLbl [nartpannya,a Iy =—L,sin ;
a - 061acTb NUTaHMA d 1
b - BogoHenpoHMUaemasn 4 7T|-2
Anarpanmya, b Iy =—L, ctg
/4 2L,
Cxema 4 HeorpaHun4eHHbI1 BOOOHOCHbIN CNOM,
NUTaHWE KOTOPOro NPOUCXOAMUT 3a CHET =r+ H,—
MHOUABTPALMM NOBEPXHOCTHbIX BOZ, 2P
WHTEHCUBHOCTbIO P
HeorpaHW4eHHbIN BOAOHOCHbLIN C/10M, kh h
coaep:Kalmii HanopHble BOAbI, MUTaHUe r=r+ kl
TS+ MR T KOTOPOro NPOUCXOANT 3a CYET NPOTEKAHUA d
h, W _ BOA,bl N3 BblLLEIEXKALLLErO CNoA
YIRS RO
iy

A9. Mpun ABYCTOPOHHEM NPUTOKE K OJIMHHbIM JNINHENHbIM BOOOMNOHU3UTE/IbHBIM CUCTEMAM (yCTpOVICTBaM) NMPUTOK NOA43EMHbIX BOA onpenenAaeTca pa3geibHO
C Ka)K,D,Ol;I CTOPOHbDI (B 3aBUCUMMOCTUN OT COOTBETCTBYOLWLNUX paCCTOFlHVIﬁ Ao obnactu FIMTaHMﬂ) N CyMMUpPyeTCAa.

OnpezeneHne NpMTOKa NP HEYCTaHOBMBLUEMCA pexkume GUAbTPaL MM

A.10. Ona Haya/bHOro nepuoda HeycTaHOBMBLUErocs pexuma (aenpeccusi He gocturaetr 06aacTu NUTaHUA) 3HaYeHMe GYHKUUM NoHuXKeHua ® cnepyer
onpeaensatb no ¢popmynam cxembl 1 Tabnmupl A.3 UAM NPUHMMATb PaBHbIM 3HAYEHUIO BenndnHbl @, onpegensemomy no Gopmysnam yCTaHOBUBLLETOCA PeEXMUMA

(tabnunupl A.1), ncxoaa U3 3HaveHUt paguyca aenpeccun Iy, BbIYMCAEHHbBIX 418 COOTBETCTBYIOLLMX MOMEHTOB BPEMeHM No popmyne



r, =r+1,5Jat . (a6)

PacyeTHaAa cxema

PacueTHasa popmyna

Cxema 1 1 2
. X
O=——-=~FEI ——
4r 4at
Ana ueHtpa cuctembl X =T
Ana ognHoYHOM cKBaXkMHbI X = I}
HeorpaHMYeHHbI1 BOAOHOCHbIN CNOM
Cxema 2 P 2
1| _.[ X | x*+(z+2L
O=——/|EI| ——= |£EI| - ( )
4 4at 4at

BoaoHOCHbIM oM orpaHuyeH
NPAMOJIMHENHBIM KOHTYPOM
NUTaHMA UM HEMPOHULAEMbIM

3Hak "natoc" cooTBETCTBYET HEMPOHMLL@EMOMY KOHTYPY, 3HAK "MUHYC" - KOHTYpY NUTaHMUA.

Ana ueHtpa cuctembl X =1, x=0,y=0

Tabnunua A.3



KOHTypOM

Cxema 3 na yeHTpa cuctemol
A 1 % E 12412 E
®=-—1| +Ei| —— |FEi| - |+ Ei| -2 |FEi| - =
L 4r 4at at at at
2
0 3Haku dyHKumm T EI cootetcTByIOT BUAAM rpaHUL, BOAOHOCHOTO COs:
L [+ —+ —1-X, Z- KOHTYypbI NUTaHUA;
,_L_..... z [++++]-X, z-HenpoHMLAEMbIE KOHTYPbI;
Y dowaa o
[+ + ——1]-X- KOHTYp NUTaAHUS; Z - HENPOHULAEMbIA KOHTYP

Cnoit orpaHuYeH gBymMa B3auMHO
nepneHaAnKyASPHbIMU KOHTYPamMU,
KaXKAbl U3 KOTOPbIX MOXKeT ObITb
KOHTYPOM NUTaHWUA UAn
HENpPOHUL,AEMbIM

Cxema 4 Ona yeHTtpa cuctemsl

N 2 2 2
o=—1 gl - |-Ei| L Fei -k
4r 4at at at

3Haku dyHKummM T EI cootetcTBytOT: 3HaK "nAtoc" - HENPOHULAEMOMY KOHTYPY, 3HaK "MUHYC" -
KOHTYPY NUTaHUSA

Cnow orpaHu4yeH asyms
napanienbHbIMU KOHTYpamm
NUTAHUSA UAM OAHUM KOHTYPOM
NUTaHUSA, APYTUM - HENPOHMLIAEMbIM

Cxema 5

L& X
®=-—"> 6Ei| -t
47[%: ' 4at )’




5%

roe O; Q .
Xp1 i3
[na paBHOAEBUTHBIX CKBaXKUH
1
3 2
xhz q) — _L H . th
2 4r 4at )’
HeorpaHMuyeHHbI BOAOHOCHbIN C/OM _
P A rae Xoo = A/ X1 Xpz -+ Xpi
Cxema 6 i=n 2 2
(D:L ] EI _Xhi +E _thi
Ar = 4at 4at

BoAoOHOCHbIN c/10M OrpaHuYeH
NPAMONNHENHBIM KOHTYPOM
NMUTAHUA UM HENPOHULAEMbIM
KOHTYpOM

Ana dyHkumm £ EI 3nak "natoc” cooTBeTcTBYeT HENPOHMUL@EMOMY KOHTYPY, 3HaK "MUHyC" -
KOHTYPY NUTaHMA.
[na paBHOAEOUTHBIX CKBAXKMH NPU FPaHULLE - KOHTYP NUTAHWUA U YCTAaHOBUBLLEMCA PEXKUME

1 X
O=—1In )
27 X

mt

mt,m

rae Xue = A Xni Xh2 - Xin

—n
th,m - \/xmhlxmhz thn

Cxema 7




1 & (X (X2 (X3 (X
D= __Zé‘l +Ei| =2 |+ Ej| = Zmhix | 4 Ej| —ZLmhiz | 4 Ej| —Zmhio
4r S 4at 4at 4at 4at
3Haku dyHKumm T EI cootetcTBytOT BUAAM rpaHUL, BOAOHOCHOTO CNOS:
a) [+ ——+1-X, Z- KOHTYpbl NUTaHUS;

6) [+ + + +]-x, z-HenpoHMLaeMble KOHTYpbI;
B) [+ — + — ] - X - KOHTYP NUTAHUA; Z - HENPOHULLAEMbII KOHTYP

BoaOHOCHbIN C/10M OrpaHnYeH D 1 lnM
ABYMA NepneHAVKYNAPHbIMM a) ¥= —27[ « x :
KOHTYpPamM - MUTaHUA UK mt“*mt, mo
HEeNpPOHMULLaeMbIM 6) @ = 1 In Xnt.mx Xnt.mo
7
27 thth,mz

— n .

roe th,mx - \/thlxxmhzx thnx ’
—n .
th,mz - \/thlzxthZ thnz ’

th,mo = Q/thl,oxmhz,o e+ Xohno

Xyt - CM. cxemy 6.

MpumeyaHue. MNpu onpegeneHnmn yposBHA B O4HOW M3 AEACTBYIOLLMX CKBAXXMH BeANYMHA X, ANA 3TOM CKBaXKMHbI MPUHMMAETCA PaBHOM

ee paguycy I .

3HayeHuMe BEINUYMHDI A onpegenAaeTca onbiTHbIM NyTEM UJTN MO d)opmynaM:

kh kh
e =—; apc =— (A7)
Hy He

B manbHelwem, Koraa genpeccua A0CTUTHET 061acTM NUTaHMA, 3HaYeHUA GYHKUUKN MOHMMKEHUA ANa onpeaeneHus NPUTOKa NoA3eMHbIX BOA K KOHTYPHbIM U
KOPOTKMM NIMHENHbIM BOAOMNOHU3UTENbHBIM cCUcTemMam no dopmyne (A.1) cnegyeT NnpuHUMaTL Mo dopmynam cxem 2 - 7 Tabanupl A.3.
3HayeHus NpumeHeHHoM B Tabaunue A.3 dyHKumm Ei(-u) npmuBeaeHsbl B Tabnauue A.4.



u Ei(-u) W(u, v) npnv
0,05 0,11 0,2 0,6 1,0 2,0 5,0

0 —0 6,228 4,854 3,505 1,555 0,842 0,228 0,007
0,01 -4,038 4,043 3,815 3,288 1,555 0,841 0,228 0,007
0,02 -3,355 3,326 3,344 2,852 1,553 0,841 0,228 0,007
0,03 -2,959 3,037 2,887 2,690 1,542 0,841 0,228 0,007
0,04 -2,681 2,748 2,629 2,482 1,521 0,841 0,228 0,007
0,05 -2,468 2,458 2,427 2,311 1,493 0,841 0,228 0,007
0,06 -2,295 2,312 2,262 2,167 1,459 0,839 0,228 0,007
0,07 -2,161 2,166 2,123 2,044 1,423 0,836 0,228 0,007
0,08 -2,027 2,021 2,003 1,935 1,386 0,832 0,228 0,007
0,09 -1,919 1,754 1,898 1,839 1,349 0,826 0,228 0,007
0,1 -1,823 1,487 1,805 1,763 1,312 0,819 0,228 0,007
0,2 -1,223 1,221 1,216 1,194 0,996 0,715 0,228 0,007
0,3 -0,906 1,000 0,902 0,890 0,778 0,601 0,216 0,007
0,4 -0,702 0,779 0,700 0,693 0,621 0,502 0,205 0,007
0,5 -0,560 0,559 0,558 0,553 0,504 0,421 0,194 0,007

Tabnanua A.4



0,6 -0,454 0,476 0,453 0,450 0,415 0,354 0,177 0,007
0,7 -0,374 0,393 0,373 0,370 0,345 0,300 0,161 0,007
0,8 -0,311 0,310 0,310 0,308 0,289 0,254 0,144 0,007
0,9 -0,260 0,223 0,260 0,258 0,244 0,217 0,128 0,007
1,0 -0,219 0,136 0,219 0,218 0,206 0,186 0,114 0,007
2,0 -0,049 0,049 0,049 0,049 0,047 0,044 0,034 0,005
5,0 -0,001 0,001 0,001 0,001 0,001 0,001 0,001 0,000
8,0 0 0 0 0 0 0 0 0

A.11. Mpwu onpegeneHnn NPUTOKA NOA3EMHbIX BOA K KOHTYPHOMN MAU KOPOTKOM IMHENHOM BOAOMNOHU3UTEIbHOM CUCTEME B TOLLLAX, C/IOMKEHHbIX U3 HECKOJIbKMX
HEeO4HOPOAHbIX C/IOEB, HEOTPAHUYEHHbIX MW OFPAaHUYEHHbIX C O4HOM CTOPOHbI (MMEILWMX O4HY NPAMOANHENHYIO FPaHULY), 3HAYEHUA QYHKLMU MNOHUKEHUA ANS
€01, U3 KOTOPOro NPOU3BOAMTCA OTKAYKa, caedyeT NPUHUMaTbL No Gopmynam
AN17 HeOrpaHMYEeHHOro c/1oA

at X,

Té;,/a/b
® = T2 A8)
Az

Aana cnoAa, orpaHNYeHHOro c OAHOI‘;1 CTOPOHHDI,

at  x; Lyl At X

Cs mcs

W 7’7 - 77
X2 \Ja/b, Xres AjalD,
o = py . (A.9)

3aecb 3HakM "+/-" cooTBeTCTBYIOT: "NAtOC" - HENPOHULLAEMOMY KOHTYPY, "MUHYC" - KOHTYPY NUTaHUA. 3HauyeHusa dyHKumumn W(u, v) onpeaenstotca no tabavue



A.4, rpe:

u= at WU a
N 2
XCS chs

(A.10)

XCS XmCS
V_,/a/bd e NCY

bd onpeaenseTcs o COOTBETCTBYIOLWMX PACYETHbIX cXem no dopmynam Tabamubl A.5.

Tabnnua A.5
PacyeTHasa cxema PacueTHas ¢opmyna
Cxema 1 b — kd
“uh
ug d

Cxema 2




b =

‘ uehd
Cxema 3 5 _L &4_&

M hdl hdz

OnA ueHTpa u KoHTypa cuctembl X =T .

A.12. Mpwu onpeseneHnn NPUTOKA NOA3EMHbIX BOZ K ANMHHbBIM IMHENHBIM BOAOMNOHM3UTEbHbIM cucTemam no dopmyne (A.1) 3HaYeHMA PYHKLMM NOHMKEHNA
@ BbluMCAAOTCA NO popmyne

w | Bl X |_E 2L X%,
1 2vat 2/at
O = ” L (A.11)
2| CS

2/at



3HauyeHus GyHKuMiA F(u) onpegenstotcs no rpaduKky pucyHKa A.1.

0,58 )
0,54 Re § | -
0,50
0,46
0,42
0,38 }
0,34 |
0,30
0,26
o2 HMTINTIFIT
0,18

0,14
0,10
0,06
0,02

e 1A

i

0 02 0406080 12 14 1,6 18 2,0 ye—"" wmt u=

PucyHok A.1. Npadumk dyHKLUMM F(u)

A.13. 3HayeHMe QYHKLMM NOHWMIKEHUA MPU PAa3SHOBPEMEHHOM MYCKe WM OCTAHOBKE 3/1€MEHTOB BOAOMOHWU3UTE/IbHOW CUCTEMbI, KOTAa Ha KaKAOM i-M
NPOMeXYyTKe BpPemMeHMU Qi =CONSt u rpaduk pacxosa Qt) n3oBpaxkaercs cTyneHYaTol AMHUEN (pUCYHOK A.2), CreayeT ONpeaensTb AR N-TO NPOMENKYTKa

BpeMeHu no hopmyne



Qs

o




PucyHoK A.2. CTyneH4aTblli rpadumK OTKauKu

A.14. TpoOAOMKUTENbHOCTb HEYCTAaHOBMBLUETOCA PEXMMA AOMYCKAeTca MNPUHUMATb PaBHOM
3HaYeHWIo BpemeHu t, MpU KOTOPOM BbluMCAsiemasn no Tabavue A.3 GyHKLMA NOHUMKeHUs & gocTurHet
3HayeHwuA, onpeaensiemoro A/ COOTBETCTBYHIOLLMX CXEM M YCNOBUI NUTaHKA no Tabaumue A.1.

PacyeT CKBa*KMHHbIX BOAOMNOHMU3UTE/IbHbIX CUCTEM

A.15. PacnonoxkeHne BOAOMNOHU3INUTE/NbHbIX CKBAXKWH, UX YNCI0 U 3arnybsieHne cnegyeTt npuHUMaTb
ncxogA M3 NPUTOKa Nog3eMHbIX BOA M HEOOXOAMMOrO NOHUMKEHMUA UX YPOBHS.

PacueTHyt0 NPOM3BOANTENIBHOCTL CKBAXKMH CnegyeT onpeaensitb C y4eTOM NOYYEHHbIX OMbITHbIX
OAHHbIX.

Mpw OTCYTCTBMM OMNbITHbIX AAHHbIX MPOM3BOAUTENBHOCTb CKBaXKMHbI, MPU KOTOpoi obecneymsaeTca
anvtenbHaa u addekTMBHaa paboTa BOAOMOHMIUTENbHOM CKBaXKMHbI C Y4€TOM MPOHMLLAEMOCTU
oCyllaeMon Mopoabl M KOHCTPYKTUMBHbIX MapameTpoB CKBAXXWMHbI, [AOMNYCKaeTcA onpeaenAatb Mo
amnupuryeckoin dopmyne

g, <4001, r vk . (a.13)

A.16. Mpu pacyeTe BOAONOHU3IUTENBbHbBIX CKBAXKWH, NPeABAPUTENbHO 3343BaAChb UX NapamMmeTpamm
(rnybuHoM, guameTpom 1 SANHON CMOYEHHOM YacTn GUNLTPA) U PYKOBOACTBYACH OMNbITHbIMWU AAHHbIMMU,
a npu ux otcytcTeumn - ¢dopmynoii (A.13), Heobxoanumo onpenenvTb NPOU3BOAUTENBHOCTb OAHOM
CKBaXXMHbl. Mcxona M3 NpoM3BOANTENBHOCTU OLHOMN CKBaXKMHbI M OOLLEro NpMTOKa NOA3EMHbIX BOA, K
BOAONOHU3UTENIbHON CUCTEME, HAMEYAIOT YMC/I0 CKBAXKUH U UX PACMONOKEHME, MPUHUMASA HA KaXKAYI0 U3
HUX NPUMEPHO PaBHYK HarpysKky. MNpu 3Tom HeobxoAMMO MPUHUMATb BO BHMMAHWME OCOBEHHOCTU
rMOPOreoNorMYecknX yCIOBUM, a TaKKe YMeHblUeHWe C TeYeHMem BPEMEHU MNPOU3BOAMUTENbHOCTU
CKBaXXMH MO mepe cpaboOTKM ypoBHeW MNOA3eMHbIX BOA M B pe3y/nbTaTe MPOLECCOB Ko/bmaTauuu,
KOPPO3MM U XMMUYECKOTO 3apacTaHusa GpUbTPOB.

A.17. MNpun NPUHATBIX PACNONONKEHUN U NPOU3BOAUTENBHOCTU CKBAXKMH HEOBX04MMO NpPOBEPUTH
BE/IMUYNHDBI MOHUNKEHUSA YPOBHA NOA3EMHbIX BOZ B PACYETHbIX TOYKAX Ha JIMHUU BOLOMNOHU3IUTENbHbIX
CKBaYXMH M B CAMMX CKBaXKMHaX.

MOHWMKEHUA B PACYETHbIX TOYKAX MPU KOHTYPHbIX U JIMHEWHbIX BOAOMOHU3IUTENbHBIX CMCTEMAX
cnefyeT BblUUCAATb UCXOAA U3 3HaUYeHUI GYyHKLMM NOHUKeHMA @, onpegensaembix no popmynam cxem 1
n 2 Tabanupl A.1 n dopmyne (A.1) npu HaNOPHOM NOTOKE - HeNocpeACTBEHHO, NPy 6e3HanopHoOM - nocne
noAcTaHoBKU B popmyny (A.1)

2H-S
h=—— (a.14)
2
A.18. MoHMKeHMe yPOBHA NOA3EMHbIX BOA, Ha IMHWUM CKBaXKMH onpeaenseTca no dopmyne (A.1) no
3HaueHnam ® npu X =& ana koHTypHbix U X =0 - ana nuHelinbix cuctem.

CBA3b MeXAay NOHUMKEHUAMM YPOBHEN BOAbl B COBEPLUEHHbIX CKBaXMHAX M Ha WX JIMHWUU And
HaMopHOro NOTOKa BbipaxaeTtca dopmynoi

S, =S, +%®m . (A.15)

Ceasb Mexagy ypoBHAMU BOAbl B COBEPLUEHHbLIX CKBAXXWHAX U Ha UX NTUHUWN ONA 6e3HanopHoro
NOTOKa UMeEeT BUA



2
Yo =V; _%q)in-(AiG)

OpAnHaTta ypoBHSA BOAbI HA IMHUM CKBAXXUH onpeaenaetca no popmyne
y,=H-=S,.(A17)
,ﬂ,/‘lﬂ CoBepLEHHbIX CKBa*XWH NOKa3aTe/ib BHYTPEHHErO d)MﬂpraLI,MOHHOFO conpoTuneBneHnA
q)in = (Dc" (A.18)

D, :Lln
2 2,

. (A.19)

[na HecoBepLUEHHbIX MO CTENEHU BCKPbLITUA BOAOHOCHOIO C/I0S CKBAXKWMH MOKasaTeNb BHYTPEHHEro
GUAbTPALMOHHOIO CONPOTUBAEHMNA C YYETOM AOMNONHUTENBHOTO TMAPOANHAMMUYECKOrO CONPOTUBAEHMA
M3-3a HEMOJIHOTO BCKPbITUA BOAOHOCHOrO C/10A onpeaensaerca no popmyne

CI)imp = CDC + (Dcomr (A-ZO)
B HAaMOPHbIX YCNOBUAX

© h—I, | I,
n=——In| ——¢ | (A21
© 27, I, (A.21)

roe & onpegenaertca no rpadumKy pucyHka A.3.
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a, 6 - cxembl HecCcoBepLWeEHHbIX CKBaXXUH B HANOPHOM
n 6e3HaﬂOpHOM nnacrtax; g, r - Fpad)MKM AOna onpeaenenHna £

PucyHok A.3. K pacyeTty conpoTuBAEHNA CKBAXKUH
Ha rmagpoaoruyeckoe HecoBepLUEHCTBO

B 6e3HanopHbIx ycnosuax B popmyne (A.21) v npu onpegeneHnn 3HadeHma £ no rpaduky pUcyHKa
A.3 cneayeT BMeCTO 3HaYyeHus |f noAacTaBAATb bf 1 BMecTo 3HauveHua h noacTtasnats Yy, .

Mpu pacyeTe CUCTEM U3 HECOBEPLLEHHbIX CKBa*KUH B popmynbl (A.15) n (A.16) chegyet Bmecto
3HayeHusa CDin noAacTaBAATb @imp.

A.19. TMpu BbIBpaHHbIX 4MCNe, pacYeTHOM MPOU3BOAUTENBHOCTM M PACMONOMKEHMM
BOOOMOHU3UTENbHbIX CKBAaXXMH TPYMNMNOBOM CUCTEMbI C/ledyeT NPOBEPUTb AOCTUNKeHWe Tpebyemoro
MOHMUKEHUS YPOBHA NOA3EMHbIX BOA B PACYETHbIX TOYKAX M B CAMMX CKBaXKMHAX MyTeM CYMMMPOBAHMUSA
OeNCTBUI KaXKkA0W CKBaXKUHbI B OTAE/IbHOCTU:

1
S=—2>q, f
kh th |-(A-22)

3HayeHUs GYHKLUA NOHUKEHUA A8 PacYeTHbIX TOYEK BHE CKBaXKUHbI ONpeaensoTca no popmynam
Tabanubl A.6, a B COBEPLUEHHOW CKBaXKMHE OT ee CO6CTBEHHOrO AelcTBMA - N0 dopmyne

£ =0,1591n% (a23)

h

Mpw pacyeTe cUCTEM U3 HECOBEPLLEHHbIX CKBaXKMH No dopmynam (A.21) - (A.23) 3HaueHMe GyHKLUK



NOHUXEHNA q)imp BXOOAUT B BblpaXXeHne pacyeTHOro paauyca I’he, COBepLLIEHHOﬁ CKBa*XWHbl,

3KBMBANIEHTHOM NO AebUTy AEeNCTBUTEIbHON HECOBEPLLUEHHOW CKBaXKMHE:
27D,
L.=al;a=e "™ (A24)

PacueT NpoM3BOAMTCA KaK AN COBEPLUEHHDbIX CKBAaXKMH C MOACTAHOBKOM B dopmyny (A.23) BmecTo

I, BeanumHbl pacyetHoro paguyca I, .

A.20. OKoHYaTesibHas rNybMHA CKBA*KMH U rIlybUHA NOrpyKEeHUsA CKBAXKMHHOIO HAcoca, a TaKKe
AnameTp 1 AnanHa GUAbTpa yCTaHaBAMBAIOTCA HAa OCHOBAHUM onpedeneHHbix no A.18 1 A.19 noHMKeHW
N OTMETOK YPOBHEW BOAbI B CAMMUX CKBAXKMHAX.

Ons anntenbHOro cpoka cay»bol GUAbTP, Kak NpaBuao, CaeayeT pacnosiaraTe HAXKE YPOBHA BOAbI
B CKBarkuHe. lMpu cooTBeTCcTBYOWEM 0HOCHOBaHMM AOMYCKAETCA MCNO/b30BaTb BOAOMNOHU3UTE/IbHbIE
CKBaKMHbI C HE3ATONNEHHbIM GUABTPOM, HaNnpMmep, Ha KOHEYHOM 3Tane NPy NOHUMXEHUN YPOBHA BOAbI
40 Boaoynopa. B atom cnyyae npu onpeseneHnn gamnHol AeNUCTBYHOWEN (CMOYeHHOM) Yact ¢dunbTpa
cnepyeT y4uTbiBaTb BbICOTY BbICAa4YMBaAHMA, ONPeaenAtoLLyto YPOBEHb BOAbl 38 CKBAXKUHOM, U BbIYUCNATD

ANNHY ,D,EVICTBYI-OLLI,EVI 4aCTU HE3ATONJIEHHOTO d)Mﬂpra If , M

[N COBEPLUEHHbIX CKBAXWH - Mo popmye

Ja. /K
LesYh® o5 %

Ty

l, = +Yr , (A25)

ANA HeCcoBePLUEHHbIX CKBaXMH B popmyny (A.25) BMeCTO TeueHMA BEANYMHBI Y, cneayeT noAcTaBAATb

b, .
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PucyHok A.4. TpadumKku GyHKUNi @(U, V) " ®I(U, V)
PacueT TpybuaTbIX U raneperiHbIxX ApeHaxen

A.21. Mpu NPUHATON TNYBUHE 3aN10MKEHUSA KObLEBOIO APEHAXKA NMPUTOK NOA3EMHbIX BOL K HEMY
cneayert BbluMcnATb No popmysne (A.1) n dopmynam cxem 3 n 4 Tabnnupl A.1.

370 XKe 3HaYeHne BeIMYMNHbI NPUTOKA cieayeT NPUHMMATL NP onpeaeneHnn NOHMMKEHNA YPOBHEN
noA3emHbIX BoA, cornacHo A.18 B TOUKax, ABNAIOLWMXCA BHELWIHUMM NO OTHOLLEHUIO K KOHTYPY ApeHarka.

A.22. MoHUXKEHWNE YPOBHSA NOA3EMHbIX BOA, B LLEHTPE KO/IbLLEBOFO ApeHaXKa Npu 3a8aHHOM rnybuHe
€ro 3a/0XKeHUA, a TaKKe Tpebyemylo rNyObMHY 3aN0XKEHWA KO/bLEBOTO APeHara MNpu 3aJaHHOM
NMOHUMXEHUN B ero LeHTpe cneayert onpeaenaTb U3 ypaBHeHUs

2r r r r &r 2r r r
Si= T+—| @l — < —Q5| — =S| In—+—¢ —;< . (A.26)
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Ona cxembl 3 Tabamupl Al Y, = h ; AR CXeMbl 4 ToW e Tabanupl Y, = H - Sl ;
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pucyHKa A.5.
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PucyHok A.5. Fpadumku GyHKuni

YpaBHeHue (27) cnepyet pewwats nogbopom unm rpadpuyecku.

PacyeTHana cxema

PacueTHas ¢opmyna

Cxema 1

B cnoe c KpyroebiM KOHTYPOM MUTAHUA

22

XX
cs *h 2 2
g + 2 R

.
f =0,159In d

X,

Cxema 2

B nonyorpaHuyeHHOM cnoe (C 0aAHUM
KOHTYPOM NMUTaHMA)
1 - ckBaXKuMHa; 2 - obnacTtb NUTaHUA

2 2
\/4Ih — 41 X+ X,
Xh

X UMeeT NONOXKUTE/IbHble 3HaYeHUA, ecnm Touka M
HaXoguTtca mexay CKBaXMHOW M 061acTblo NUTaHMA

f =0,1591In

Tabnnua A.6



Cxema 3

B nonocoobpasHom cnoe ¢ gsymsa
KOHTYPamM NuUTaHuA
1 - ckBaXKMHa; 2 - 06/1aCTb NUTAHUA

bst bst bSt bst
uo Xy 2~z
b.” b, " b

A4

Cxema 4

22
"4 oM (.\',Z)
A

X

b.!‘l

PP TPV IITT I P FE YT 47 T

B cnoe mexay obnactblo NUTaHMA U
HEeNpPOHULAEMOWN rpaHuLen
1 - ckBaXKMHa; 2 - 061acTb NUTaHMUA

x lL+z X z
f=0,| —; " +0,| —; —
bst bst bSt bst
X I, +2 l, -z
U=—;Vv= wm V= ——
b b b

dyHKuMA @1(U, V) onpegenserca no rpaduKy pucyHKa
A.4




A.23. Mpwn 3agaHHON TNyOUHE 3a10KEHUA IMHENHOTO ApEeHaxKa NPUTOK NOA3EMHbIX BOA K HEMY
cnepyet onpeaenatb no dopmyne (A.1) u dopmynam cxem 5 n 6 Tabaunubl A.1, a ypoBeHb NoA3EMHbIX BOA,
B TOYKAX Ha PACCTOAHUM X OT OCU SIMHEMHOrO ApeHa)ka - Mo yKasaHuam A.17, ncxopa M3 BeNUYUHDI
NPWUTOKa, BbluMcneHHoM no popmyne (A.11).

A.24. Npu 3agaHHOM TPebyeMOM NOHMKEHUN B TOYKE HA PACCTOAHUM X OT OCU IMHEMHOTO ApeHaxa
cnefyeT BHaYasle onpeaennTb NPUTOK NOA3EMHbIX BOA K Hemy no popmyne (A.1) u dopmynam cxembl 2
Tabanupl A.l, 3aTem, ucnonb3ya ¢opmynbl cxem 5 M 6 ToW Ke Tabauubl, onpeaennTb noabopom
HeobxoAuMYI0 rNYyOUHY 3a/10XKEHUS IMHENHOTO APEHaXKa.

A.25. byKBeHHble 0603HauYeHus, Bxogsaiwme B popmybl, npuseseHbl B MpuaoxkeHun B.

MpunoxeHue b
(pekomeHnayemoe)

NPOEKTUPOBAHWE BOAOMOHWU3UTE/NbHbIX YCTPOUCTB
BogonoHusnTenbHble M HabaogaTeNbHble CKBAXKUHbI

6.1. Ana onpepeneHns KOHCTPYKUUM BOAOMOHM3IUTENbHbIX CKBAaXXMH B MPOEKTe A0/KHbl ObiTb
BblbpaHbl cnocob bypeHus n Tpebyemoe KpenaeHne CKBaXKMH obcagHbimu Tpybamu.

[Jonyckaetca npenycMmatpuBaTtb OypeHWe CKBaXKMH C T[IMHUCTOM MPOMbIBKOM B npeaenax
HeApeHMPYEMbIX CNOEB, a TaKKe B Npeaenax APeHMpPyeMblX BOAOHOCHbLIX C/0EB B TEX CAy4asnX, Koraa
ONbITHBIM NYTEM A0Ka3aHa 3GPEKTUBHOCTb NOCeAYOLLEN PA3FIMHU3ALUN CKBAXKMH.

OunameTp 6ypeHua CKBa*KMH Nod OUALTPOBYIO KONOHHY CleAyeT MPUHMMaTb MO HapyKHOMY
AMaMeTpy NPeaycMOTPEHHOM NPOEKTOM GUABLTPYIOLLENA OOCHIMKMU.

B KonoOHHax obcagHbIx TPy6, NpPesyCMOTPEHHbIX Ha Mepuog, sKCnayaTauuu CKBaXKWH, BEPXHWUI
obpes Kaxgol octatowelica obcagHol Tpybbl fosKeH ObiTb Bbie Halwmaka npegblaywen Tpybol He
MeHee Yem Ha 3 M Mnpu rybuHe cKBa*kMHbl 40 50 M He meHee Yyem Ha 5 m - npu Bonblieln raybuHe
CKBaXXMHbI; KOJIbLLEBOM 3a30p Mexay TPpybamu [osikKeH ObiTb 3aUeMeHTUPOBaH (Tak e, Kak Bce
3aTpybHOE NPOCTPaHCTBO OCTaloLLenca Tpybbl) UK 3a4enaH canbHUKOBOW HabUBKOWA.

MpY NPOEKTUPOBAHWN BOAOMOHU3UTE/NbHBIX CKBAaXXMH B MoA3eMHbIX BblpaboTkax criegyet
npeaycmaTpuBaTb UX BypeHue C TpUMMEHEHMEM YCTPOMCTBA, UCKAOYAIOLWErO NPOPbLIB NOA3EMHbIX BOZ, B
BbIPabOTKM. B MArkMx nmopozax npu COOTBETCTBYIOLLEM OBOCHOBAHWWM AOMNYCKAeTCA NpeaycmaTpuBaTb
YCTPOWCTBO CAMOM3/IMBAIOLLMXCA CKBAXKMH M3 NOA3EMHbIX BbIPabOTOK NyTem 3abMBKM WM 3a43BANBAHUA
dUNLTPOBOMN KOMIOHHbBI HA Tpebyemyto rnyouHy.

6.2. Ons BOOOMOHM3UTENbBHbLIX CKBAa*KMH CnedyeT npeaycmaTpuBaTb TpybuaTble, KapKacCHO-
CTEpP)KHEBbIE, TPABUTALLMOHHbIE, KOP3UHYATbIE, KOXKYXOBble M 6/104YHbIe GUALTPLI MW MPOEKTUPOBaATb
BOAONPUEMHYIO YaCTb CKBaXKMHbl 6€3 YCTaHOBKM B Hell puabTpoB ncxoan n3 TpebosaHuii Tabamubl b.1.



Bua BoAONPUEMHOIN YaCTU CKBaXKMUH

O6nacTb NpUMeHeHUA

1. CKBakuHbI, He 060pya0BaHHbIE PUALTPOM

MpoyHble TpelmMHoBaTble CKaibHble Nopoabl, B Npeaenax
KOTOPbIX HET ONaCcHOCTM BbIBa/IOB M BbIHOCA
3a/1MBaloLLEro TpelmHbl maTepmana B NOAOCTb
CKBa)KMHbI, MPU PacnoioXeHUN CKBaXKMHHOTO Hacoca
Bbllle He3aKpenaeHHOM YacTh CKBaXKWHbI AN B
CKBaXKMHe, paboTatollel 6e3 Hacoca; CKBa*KUHbI C
yLWMpPEHHOoM BOAONPUEMHOWN NONOCTbI0, 06pa3oBaHHOM B
pe3ynbTaTe BbIHOCA NOPOAbI U3 BOAOHOCHOrO ropu3oHTa

2. TpybyaTble dpunbTpbl - TPYOLI C KPyraoin
nnun wenesoi nepdopaumeir 6e3 06CbINKK U1
BOAONPUEMHOIO NOKPbITUSA

TpewmHoBaTble CKanbHble U prI'IH006J'IOMO‘-IHbIe
nopoabl Npn OTCYTCTBMK ONACHOCTU BbIHOCA NPYHTOBOTIO
maTepunana U3 TpewnH,; Nnpu Hagnexauem obocHoBaHUU -
rPaBeINCTbIE TPYHTDLI

3. TpybuaTtbie ¢puUAbTPbLI C BOAONPUEMHbIM
NOKPbITUEM M3 MPOBOSIOYHON OOMOTKM,
LUTAMNOBAHHOIO INCTa C OTBEPCTUAMMU NN
CETKU, a TaKkKe GUNbTPbI U3 LUTAMMNOBAHHOTO
nncta 6e3 onopHoOro KapKkaca, 6e3 obcbinku

Mpu Hagnexalem 060CHOBAHUM - KPYMHbIE U
rpaBesInCTble NecKKn, KPYNnHOOb610MOYHbIE U
TPELWNHOBATbIE CKasibHble MOPOAbI MPU OTCYTCTBUM
OMNacHOCTU BbIHOCA NECYAHOTO MaTepPMana B CKBAXKUHY

4. To e, C Nec4YaHo-rpaBUMHON 06CbINKOM

MNeckn n gpyrue ropHble nopoabl NPM ONAaCHOCTM BbIHOCA
MENKNX YaCTUL, B CKBaXXUHY

5. KapkacHo-cTtepHeBble GUAbTPbI C
BOAONPUEMHbIM NOKPbITUEM NO NO3. 3

Mo no3. 3 Npu ycnoBUM PacnonoKeHUA CKBAaXKMHHOTO
Hacoca Hag GMNbTPOM, A TaKKe B CKBAXKMUHAX,
paboTatowmx 6e3 Hacoca

6. To *Ke, c necyaHo-rpaBuiiHOM 0bCbINKOM

Mo nos. 4 B yCNOBUAX PACNONOXKEHUA CKBAXKNUHHOTO
Hacoca Hag, GUNBbTPOM, a TaKKe B CKBaXKMHaX,
paboTatowmx 6e3 Hacocos

Tabnuua b.1



7. lpaBUTALMNOHHbIE GUABTPbLI KOJIOKONBHOO
WM 30HTUYHOTO TMNA

Meckn cpegHel KpynHOCTU

8. Kop3aunHuaTble 1 KOXKyXoBble GUNLTPBI

YcnoBusA, B KOTOPbIX, COrnacHo TpeboBaHMAM TabamLbl
6.2, HeobxoanMma ABYXCNOMHAA 06CbINKa U B KOTOPbIX
CO34aHuI0 06CbINKM HENOCPEACTBEHHbIM NOTPYKEHUEM B
CKBAKMHY NecKa 1 rpaBusa NPensTCTBYIOT HANOPHbIE BOAbI

9. BnoyHble GUNLTPBLI

KpynHble NecKku 1 rpaBUMHO-TaIeYHUKOBbIE OT/IOKEHUSA
npw OTCYTCTBMM B NOA3EMHbIX BOAAX KOJIbMATUPYIOLLMUX
XMMUYECKNX 06pa3oBaHMi

Mpumeyarua. 1. MpumeHeHne ¢uNbTPOB 63 06CLINKM LONYCKAeTCA, ecNM BO3MOXKHbIE MPU 3TOM

06pyLLleHl/1ﬂ FOPHbIX NOPOA4 HE BbI3blBAOT OC/TIOKHEHUA HA npmnerarou.l,eﬁ TeppuTopun.

2. B NpOEKTHOM AOKYMEeHTauuu JONycKaeTca npeaycmaTpuBaTb WMCMO/b30BaHWE Aaa GUAbTPOB
BOAOMOHMU3UTENbHbIX CKBAXWH BOIOKHUCTbIX MaTEPMaN0B, CUHTETUYECKMX TKaHeN 1 APYrMx MaTepuanos,

oTBevaloLmx Tpe6oBaHMAM HEO6X0AMMOro CPOKa CY KO bl CKBAXKMUHbI.
3. Kak npaswuo, cieayet npeaycmatpusaTbh GUAbTPbI 3aBOACKOr0O U3roTOB/IEHUS.

MapameTpbl 06CHINKK

TpeboBaHMA K napameTpam

CoOoTHOLIEHWE 3HAaYEeHUI CpeHUX AMAaMETPOB d1 - d2 ot d3 ot
YyacTuL, maTepuana npuaeraroLLero K nopoge cnos 5< q — = d — = q —<10
06CbINKM 1 camoi Nopoabl AN NocneayoLero 1 g.mt 1,mt 2,mt

npeaplayliero cnoes 06cbinkm

Pa3HO3epHUCTOCTb MaTepmrana Kaxgoro cios
0BCbINKKM NpU ee yCTponCTBE:

rmapaBaMyeckmMm cnocobom nam yknaakoi B

KOXYX

d_k <5
dinf

Tabnuua b.2



nytem cbpoca no 3asopy mexay puabTpom u dk
CTEHKAMW CKBaKMHbI _d <3
inf
TonuwmHa ogHoro cnos o06cbinku dpuabTpa tf >30d u tf > 0’25d i
o m = sup m = i
BOAOMNOHN3UTENBHOM CKBAXKMHbI

MpumeyaHue. MNMpu nepeceyeHnmn q)MﬂprOM HECKOJZIbKNUX BOAOHOCHbIX C/I0EB U MPOCNOEK TPYHTOB
Pa3INYHbIX HAaUMEHOBaHUI W BMOOB MaTepuan O,CI,HOCJ'IOI‘;IHOI;I 06CbINKK cneanyer I'IOA6MpaTb no

HaMMeHbLUEMY 3HaYEeHUIO dg,mt, onpeaeneHHoOMY Npu rPaHyIoOMeTPMYECKOM aHaM3e BCeX OTOBPaHHbIX
06pa3LoB Nopoabl, HO € COBNOAEHNEM ANA KAXKAOIO NepecekaeMoro c10a ycaosus dl,mt > dg’mt. Ecnn
3HayeHus dg mt Pa3/IMYHbIX BOJOHOCHbIX CI0€B HACTO/IbKO OTNNYAOTCA Mexay coboit, YTo 3To ycnosue

HEBbIMNO/THNUMO, TO cneagyeTt npeaycMmaTtpmBaTb O,D,HOCIIOIZHYI-O O6CbII'IKy C Ppasnn4yHbIMUN 3HAYEHNAMU dl mt

no BbicoTe GUAbTPA UIN ABYXCNOMHYIO.




Kaxpoe ¢punbTpoBOe 3BEHO A0/MKHO MMETb NacnopT 3aBOAa-U3roTOBUTENA C YKA3aHWEM BCEX €0
TEXHUYECKMX AAHHbIX.

Mpy HEBO3MOXKHOCTU NOSIyYEHUA GUABTPOB 3aBOLCKOIO U3rOTOBAEHMA HA HUX A0/XKEH ObITb BblAaH
cneuyManbHbIN NPOEKT, pa3paboTaHHbIM NPOEKTHON opraHM3auuen.

®unbTpbl AOMKHbI 06NaAaTb AOCTaTOMHOM MPOYHOCTbIO, obecneymBalollell MX HOPMASbHYIO
paboTy B CKBa*KMHE, @ TaKXKe COXPAHHOCTb MPU MOHTAXKE M TPAHCNOPTMPOBAHUU. MMPOEKTUPOBATL MX
cnefyeT B aHTUKOPPO3MOHHOM UCNONHEHUMU.

CoeauHeHne GUNLTPOBbLIX 3BEHbEB MeXAy COOOM, a TaKkKe C OTCTOMHMKOM U HagdbUAbTPOBbIMU
TpyH6amn f0KHO BbITb, KAk NpaBUao, pe3bboBbIM.

6.3. Nepdopauuto Tpyb cnepyeT npesycmaTpuBaTb B BUAE KPYIAblX OTBEPCTUIA WM LLENEW.
BoponprvemHble MOKPbITUA TPybuaTbiX WM KapKaCHO-CTEPKHEBbIX O(UABTPOB CneayeT BbINOAHATb
NPOBO/IOYHbIMM, HABUTBIMW MO CAMPANU C 33aL43aHHbIM MOCTOAHHbLIM LWIATOM, CETYaTbiIMU WAN U3
NPOCEYHOro CTafibHOrO UCTa C Pa3NnYHbIMK TUNamu nepdopauum ("mocTtom", KpyrnbiMn OTBEPCTUAMM,
LWeNsMmu U T.4.).

6.4. CKkBaXXHOCTb HOKOBOWN NOBEPXHOCTU TPybBUaTLIX PUNBLTPOB A0MKHA ObITb Nopaaka 18 - 25%,
BOZAOMNPUEMHOTO NOKPbLITUA U3 MPOBONOYHON 0B6MOTKM MM NPOCEYHOrO nncTa - nopsaaka 30 - 60%.

Pasmep npoxogHbIX OTBEPCTMIA BOLONPMEMHOIO NMOKPLITUA, @ MPU €ro OTCYTCTBUU - OTBEPCTUIN MK

wener GunbTpa AOMKEH bbiTb paBeH cpeaHeMy AMaMeTpy YacTul, di’mi npuaeratoLLen nopoabl nam

obcbInKy.

B.5. B KauecTBe maTepurana obcbinkn GUAbTPOB cnegyeT NPUMEHATb OTMbITbIN MECOK U FPaBUin nam
necyaHo-rpaBUitHbleE CMECK, a TaKXKe MPOAYKTbl APOONEHUS U3BEPMKEHHbIX UAM NPOYHbIX OCAZOYHbIX
nopoa, ¢ yaenoHbiM Becom He meHee 20 KH/m3 (2 1¢/m3) 1 BpemMeHHbIM CONMPOTUBNEHUEM CXKATUIO He
meHee 60 MTa.

MaTepunan obCbiNKN AoKeH ObiTb MAOTHbIM, HEPACTBOPMMbIM B BOAe, CBOBOAHbLIM OT COJIEBbIX
npumecei.

B.6. IpaHynoMeTpUYEeCKnit CocTaB MecyaHo-rPaBMMHOM OBCBLIMKK, YUCAO C/I0EB U UX TOJLLMHY
cneayet noabupartb ncxoan us TpebosaHuin Tabanubl b.2.

YKnagky ob6cCbINKM cnegyet npeaycmatpuBaTb Ha 2 - 10 m Bbille BEpPXHENW KPOMKU GuUNbTpa B
3aBMCMMOCTU OT TNYyO6MHbI CKBaXKMHbl M BbICOTbl y4acTKa GUILTPOBOW KOJIOHHbI, MEPEKPbIBAEMOro
obcbInKo.

B.7. MecyaHo-rpaBuitHble 06CHIMKKU YLUMPEHHOTO KOHTYpa A0NYyCKaeTca npeaycMmaTpuBaTb B MENKUX
neckax B BOAOMOHU3UTE/IbHbIX CKBaXXMHAX, OypeHMEe KOTOpbIX MPOEKTUPYeTCA YAapHO-KaHaTHbIM
cnocobom.

Op[HOCNOMHY0 06CINKY YWMPEHHOTO KOHTYPa paspeLlaeTcs NPOEKTUPOBaTb C y4eTOM YCTPOMCTBA
ee O4HWM 13 C/ieayoLnx cnocobos:

NPOKAYKOM CKBAXKMHbI 3pMPTOM C OAHOBPEMEHHOMN YKNAAKOW NecYaHo-rpaBUMHOrO maTepumana u
noabemom 06cafiHOM KONOHHbI;

norpyxeHnem GuabTPOB C KOHYCOM;

C MOMOLLbIO BCMOMOFaTe/IbHbIX CKBAXKWH;

npuUMeHeHMeM gns BypeHua pacmpuTenei.

B.8. B KOHCTPYKLMN BOAOMNOHM3UTENbHOM CKBaXKUHbI A0/KHA ObITb NpegycmoTpeHa ¢uIbTpoBas
KONOHHA, coCToAWaa M3 rayxux Tpyb, mepeKpbiBaloWwuMXx HEeyCcTOM4YMBble, He OoTAalowme Bogy CAOM,
dUNbTPOBbLIX 3BEHbEB, Or0JIOBKA M MNpU HEOobXOAMMOCTU - OTCTOMHMKA WAKM BbiNycKa. [AdunameTp
dUNBbTPOBOI KOJIOHHbI A0/KEH YA0BNETBOPATL TPEOOBAHUAM MOHTA)Ka U AEMOHTaXKa Norpy*aemoro B
Hee o06opyaoOBaHWA, B YAaCTHOCTU HACOCOB (€CAN OHU NPeayCMOTPEHbl MPOEKTHON AOKyMeHTauuen) u
nprbopoB, a TakkKe NPOoMNycKka pacyeTHOro pacxoaa BoApl.

®dunbtpbl (cornacHo Tabauue b.1) HeobxoaMmo npeaycMaTpuBaTb B KaXAOM BOAOHOCHOM
ropusoHTe, U3 KoToporo TpebyeTtca oT6op BoAbl, a TaKXKe B 30He BoAOMOrNoWeHns. Yncno 3BeHbes
dUNbTPOB YCTAaHABNMBAETCA PACYETOM.

OTCTOMHUK A0MKeH BbiTb NPeayCMOTPEH B KaKAO0W CKBa*KMHE, B KOTOPOM BO3MOMHO OcefiaHue
yacTuL rpyHTa. JAWHY OTCTOMHMKA CnefyeT HasHayvaTb B 3aBMCMMOCTM OT KOJIMYECTBA OXKUAAEMbIX
0Ca/ZlKOB YaCTUL, FOPHbIX MOPOA, HO HE MeHee 2 M.



6.9. lna oTKauyKM BOAbI U3 BOAOMOHN3NTE/IbHBIX CKBAXUH, KaK MPaBuUAo, cneayeT npeaycMmaTpusaTthb
CKBa*KMHHbIE HacoCbl.

Mpwu HaaeXallem 060CHOBaHMU JonycKaeTca NPOEeKTUPOBaTb obopyaoBaHue
BOZAOMOHU3UTENbHBIX CKBAXXUH 3paNdTamMu, ruapoaieBaTopamm, NOPLIHEBbIMU HAaCOCaAMMU.

Jna OTKaYKM XMMUYECKN aKTUBHbIX M TePMa/ibHbIX BOA, HAacOChI ceayeT NPUMEHATb B XMMNYECKU-
N TEPMOCTOMKOM UCMOTHEHUSAX.

Mpu pasmeLLeHMM B CKBaXKMHE HAcoca C NOTPYKHbIM 3/7IeKTpoaBuratesem HuKe GunbTpa cnegyet
npeaycmaTpuBaTb YCTPOMCTBO B BUAE OTKPLITOTO CHU3Y KOXYyXa AN 06TeKaHUsA (C LeNblo OXNaXKaeHUs)
3NeKTpoaBUraTeNa OTKAYMBaEeMOWN BOAOWN, €CAM TaKOe YCTPOMCTBO He MpPeayCMOTPEeHO KOHCTPYKLUMeln
Hacoca.

Mogaya Hacoca npu Tpebyemom Hanope [AO/KHA COOTBETCTBOBATb MPOU3BOAUTENIbHOCTH
CKBA*KMHDbI.

6.10. CKBa*KuHbl, 060py[0BaHHbIE HACOCOM, LONKHbI ObITb CHAOXKEeHbl MaHOMETPOM, 3a4BUKKON,
0bpaTHbIM KnanaHoM, KpaHoM ana otbopa npob BoAbl, BOAOMEPHbBIM YCTPOMCTBOM, Nbe30METPaMM 1IN
AaT4MKaMuU AN 3aMepoB YPOBHE BOoAbl B GUALTPOBON KOJIOHHE W B 3aTpybHOM npocTpaHcTee (B
CMUCTEMAX BOAOMOHU3UTENbHbIX CKBAXKMH, paboTatolwmx B OANMHAKOBbIX YCN0BUAX, AOMYCKAaeTCA yCTaHOBKA
Nbe30METPOB B OLHOM U3 AECATU CKBAXKUH).

Mpun oTcyTcTBUM HeobxoammocTn B ¢punbTpe (cornacHo Tabnuue b.1) cneayeTt npeaycmaTpmsaTh
KpenaeHne CKBa*KMHbI FyXoin Tpyboin OoT NOBEPXHOCTU A0 ryOuHbI HE MEHEE YEM Ha 2 M HUXKe Hacoca.

6.11. Mpun NPOEKTUPOBAHMUM 3/1EKTPOCHABKEHNA CKBAXKMHHbIX HAacOCOB Heobxoaumo cobntoaatb
TpeboBaHusA [22]. Mo HafeXKHOCTU INEKTPOCHABKEHNA CKBAXKMHHbIE HAaCOCbl OTHOCATCA Ko |l KaTeropuu.

INeKTPOCHabKeHME CKBaXKMHHbIX HACOCOB CeAyeT NPeAyCMaTPMBaATb OT CAMOCTOATE/IbHbIX IMHWUIA
aNneKTponepesayn.

6.12. [nA HaAcOCHbIX YCTAaHOBOK BOAOMOHU3UTE/NbHbIX CKBa*KMH, Kak MpaBwuao, cineayer
npeaycmaTpmBaTb aBTOMaTM3aumio paboTbl 060pyA0BaHMA B 3aBUCMMOCTU OT YPOBHA BOAbI B CKBAXKMHAX
C CUrHanusaumen o6 aBapMMHOM OTKAKOYEHMM Ha AMCNETYEPCKMI NYHKT, MNpuM HeobxoaAnmmocTu
nepuoaM4YecKoro BKAKYEHMA N OTKAHOYEHMA HACOCOB - ANCTAHUUOHHOE yrnpaB/ieHme.

5.13. BbiNyCK 13 CKBO3HOW COPOCHOW CKBaXUHbI (CKBO3HOro puabTpa) AonKeH 6biTb 06opyaoBaH
334,BUKKOM MU MAHOMETPOM.

6.14. B npoeKkTe caMOU3/IMBAIOLLENCA CKBAXKMHbI AOJ/IKHbI ObITb NPeayCMOTPEHbI MEpPOonpUATUA
NPOTUB NPOPbIBOB MO 3aTPYOHOMY (33 GUNBTPOBOI KONOHHO) NPOCTPaHCTBY.

YcTbe CaMOM3IMBAIOLLENCA CKBAXXMHbI CnegyeT MPOEKTMPOBaTb HUXKE OTMETKM, 4O KOTOpoM
TpebyeTcA MNOHW3UTb YPOBEHb HAMOPHbIX BOA. M3AMB M3 ycTbA CcnegyeT NpeAycMaTpuBaTtb B
BOA00TBOAALLME JIOTKU, TPYOONPOBOAbLI UM CUPOHHBIN KONNEKTOP.

YcTbe CamMOM3INBAIOWENCA CKBA)KMHbl B MNOA3EMHOMN BblpabOTKe AO/KHO OblTb 060pyAo0BaHO
3a/1BUXKKOMN.

B nyyeBbIx ApeHaXkax CaMOU3IMBAIOLLMECA CKBAXKMHbI CeayeT NpeasycMaTpuBaTb BO BCEX CNOAX, B
KOTOpbIX TpebyeTcs BOAONOHUKEHNE. YACNO rHe3, B CTEHKE KONoALLA AOKHO bbiTb B 1,5 - 2 pasa 6onblue
pac4yeTHOro Yncna nyyen.

6.15. BakyyMHble CKBaXXMHbI caeayeT npefycMaTpmBaTb C rePMETUYHOM KPbILWKOM U CaibHUKaMM
ANA YNJIOTHEHUA MECT NepeceyeHuns ¢ Hell Bcex anemeHToB 0bopyaoBaHusA, npegycmaTpueaemblx 5.10.
BaKyymHble CKBaXKMHbl [AOMONHUTENIbHO AO/MKHbI OblTb 000pPYA0BaHbI BaKYYyMMETPOM, AaTYMKAMM
YPOBHEW U YCTPONCTBOM AN1A U3MEPEHUA ANHAMNYECKOTO YPOBHS.

B nNpoeKkTHOM AOKyMeHTauuMM HeobxoaMmMo nNpeaycmMaTpuBaTb repmeTusaunio My ToBbIX
coeAnHeHU GUNBbTPOBbLIX KOMIOHH U UX LLEHTPOBKY B CKBAYKMHaX.

[na otbopa BO3AyXa M3 BaKYYMHbIX CKBaXKMH ClefyeT npeaycmaTpuBaTb YCTAHOBKY BaKyyMHbIX
HaCoOCOB WM/IM 3}KEKTOPHbIX YCTPOMUCTB. MpM 3TOM A0NYyCKAeTCA NPUMEHEHWE CUCTEM, OCHOBAHHbIX Ha
NCMO/Ib30BaHMM HACOCHbIX arperaToB ErKMX Ur1oduAbTPOBbIX YCTAHOBOK BaKYYMHOIFO BOAOMNOHMUMKEHUSA.

6.16. OronoBKM W HapyKHoe 060pyAOBaHME BOLOMOHU3UTE/bHbIX CKBAXKMH LOMXKHbI ObITb
3aLMLLEHDbI OT NOBPEXKAEHUS N 3aCOPEHMUS.

6.17. MpuM uMCnonb3oBaHMM OTKAYMBAEMOM BOAbl A1 BOAOCHAOMKEHMA  KOHCTPyKLUMA
BOAOMOHN3UTENbHbIX CKBA*KWH A0JIKHa yA0B/eTBOPATL TpebosaHmsam CM 31.13330.

6.18. B NpoeKTHOM AOKYMeHTauuu cnegyeT MpeaycmatpuMBaTbh pe3epB BOAOMOHM3UTENbHbIX
CKBaXKMH, B TOM umcne obopyaoBaHHbIX Hacocamu, B pasmepe go 20% oT ux obuero uucna,



onpeaeneHHOro pacyeTom.

5.19. KoHcTpyKumMa HabatoaaTebHbIX CKBaXKMH, KaK NPaBuao, A0XKHA BKAOYATh HaAPUAbTPOBbIE
TPY6bI, PUABTPOBYIO HYACTb U OTCTOMHMK. BHYTPEHHUIA AMaMeTP KONOHHbI JO/IKEH ObITb TAKMX Pa3mepos,
yTob6bI 0bECNEUMBaANNCE BeCcnNPenATCTBEHHOE NepeMeLLeHNE B ee NON0CTU U3MEPUTEIbHOM annapaTypbl
M BbINONHEHWE PEMOHTHbIX PaboT. PuAbTp AONYyCKAeTCA NPUMEHATb TpybyaToro TMMa € CeTyaTbim
BOAONPUEMHBIM MNOKPbITUEM U3 CUHTETUYECKMX MaTepuanos. OTCTOMHMK HabaoaaTeNbHOM CKBAXKMHbI
cnefyeT BbINOAHATb BbICOTOM 2 - 3 M. Or0oN0BOK CKBaXKMHbI SO/IKEH NMOAHMMATLCA HAJ, NMOBEPXHOCTbIO
3emsin He meHee Yyem Ha 0,5 M M 3aKpbIBAaTbCA KPbILKOW C 3aMKOM, @ Y4aCTOK BOKPYF CKBaXXWHbI, Npu
HeobxoaMMOCTU, AONKEH BbITb OrpaXKAeH.

Mpw HernyboKoM NONOKEHUM 3aMepPAEMbIX YPOBHEN NOA3EMHbIX BOA, B KauecTse HabntoaaTebHbIX
CKBaXXMH OMYCKAeTCA UCNOb30BaTb Nerkne urnopuabTtpsi.

BypeHue HabntoOaTeNbHbIX CKBAXXMH cnefyeT NpeaycMaTpuBaTb, Kak NpaBuao, BpallaTesbHbiM
cnocobom. [lonyckaeTca norpy»keHme GuUAbTPOBOM KOMIOHHbI NyTeM NOAMbIBA.

6.20. B 3aBMCMMOCTM OT Fre0IorMYeCcKoro paspesa, cnocoba 6ypeHns U KOHCTPYKLMN CKBAXKMHbI B
NPOEKTHOW AOKYMEeHTauun cnegyet npeaycmaTpmBaTb 006paboTKy CKBaXKMHbI OAHUM M3 METOAOB (MAu
HECKONbKUMM):  TUAPABJANYECKMM,  I/EKTPOrMAPABAMYECKMM,  peareHTHbIM,  MHEBMOYAAPHbIM,
MeXaHUYeCKUM, YNbTPa3BYKOBbIM, B3PbIBHbIM.

O6paboTKy CKBaXKUHbI cieayeT HazHavaTb:

nepeg, BBOAOM B AENCTBUE - B CNIy4anx HEOBXOAMMOCTU ee pasriMHU3ALUKN, aKTUBU3AL MU TPELLMH
B CKa/IbHbIX NOPOAAX, 06pa30BaHMA BOKPYr CKBaXKWHbl €CTECTBEHHOIO GUALTPA NyTEM BbIHOCA MEKUX
YaCTUL, U3 OKPYKAIOLWMX FTOPHbIX NOPO4;

B npoLecce paboTbl - Yepes NPOMENKYTKM BPEMEHMU, onpesensemble ONnbITHbIMW AAHHbIMKU ANA
MECTHBbIX MM POreoN0rMYecknx yCnoBuii;

nepes cAayel CUCTEMbl 3alLMTbl B 3KCMAyaTaLMio - B C/ly4ae ee WMCMONb30BaHWA B npolecce
CTPOMTENbCTBA FOPHOro NpeanpuUATHA.

OpeHaxku

B.21. TMnactoBblil ApeHak Ha OTKOCaxX OTKPbITbIX BbIPAabOTOK c/eAyeT MPOEKTUPOBaTb
OAHOC/NIOMHbIM. B KauecTBe GUAbTPYIOWMX MaTepManoB SONYCKaeTca npeaycMmaTpusaTb B 3aBUCMMOCTH
OT rPaHy/IOMETPMUYECKOrO COCTaBa BOLOHOCHbIX MOPO, CPEAHUIA NAN KPYMHbIM NECOK, a TaKKe nec4yaHo-

rpaBMiHble cmecu € KO3pPUUNEHTOM Pa3HO3EPHUCTOCTH dk /dinf He 6onee 20.

BepxHAs rpaHMLa NNacToBOro ApPEHarka A0/IKHA NpPeBbIiWaTb He MeHee Yyem Ha 0,5 m ypoBeHb
BblCauMBaHUA BOAbl Ha OTKOCbI BbIpaboTKKU. ToAWMHA NNACTOBOro ApPeHaXKa A0/MKHa bbiTb He meHee 0,3
m. OTBOA, BOAblI M3 NNACTOBOrO APEHa*ka Ha OTKOCaX OTKPbITbIX BbIPabOTOK OCyLLECTBAAETCA Yepes
Tpy6yaTbii UMM TPAHLUEMHbIN APEHaM.

[Ons npenoTepalleHUs Npomep3aHmaA ApeHaXKHOM OTCbINKM NAAaCTOBOro ApeHarka U TpybuaTbix Uau
TPaHLENHbIX APEH NMOBEpPXy NIACTOBOro ApPeHarka WU MeJsIko3arnybaeHHbIX APeH c/eayeT yKAaablBaTb
3alMTHBLIN CNOM rpyHTa. JlonyckaetcA nNpuMMeHeHWe BOAOCTOMKOro yrtenautena. Ecan nossonsioT
yC/NI0BUSA, APeHbl HEOBX0AUMO 3arnybAaTb HUMXKeE YBUHbI NPOMEpP3aHUA TPYHTa.

Mpu HeobxoAMMOCTM A0NYyCKaeTca NpeaycMaTpuBaTh NAAaCcTOBbIA APEeHaXk BHYTPEHHMUX OTBa/IOB B
Kapbepe (paspese), y/OKEHHbI MO BCel NNOLWAAM OCHOBaHMA OTBasa MO BepXy CUCTEeMaTUYEeCKU
Pacro/IOMKEHHbIX APEH-KaHaB MJOWaAblo MOMEPEYHOro CevyeHus Kaxkaoh He meHee 0,1 m2 ¢
3ano/IHEHNEM KaMeHHbIM, LebeHOoYHbIM MaTepuanom, 6oem 13 xKenesobeToHHbIX 6/10KoB, NAUT U T.N.
ANR 0TBOAA BOAbl BO BpeMeHHble KaHaBbl B0/1b pPOHTa OTBa/OB.

MnacToBbIM ApPEHa)k B OCHOBAHWM COOPYMKEHMI Ha TPELMHOBATbIX CKaJibHbIX M MOAYCKaNbHbIX
nopogax cneayet npeAycmaTpmBaTh U3 04HOrO C/10A rPaBusA UK WebHS MUHUMaNbHOM ToNLWKWHOM 20 cm.
B ciiyyae ecnv B OCHOBaHWUM COOPYMKEHUM 3a01€raloT MesKue, NMbleBaThble NeCKU UAWN FIMHUCTbIE NOPOAbI,
TO NNACTOBbIN APEHaXK BbIMNONHAETCA U3 ABYX C/IOEB: NECOK CpeAHEeN KPYNHOCTU TONWMHON He meHee 10
CM (HUKHWI cnoli) 1 rpaBuin MAK WebeHb TONWMHON He meHee 15 cm (BepxHui cnoi). JonycKkaerca
BbINOJ/IHEHWE NNACTOBOrO ApeHarka OAHOC/NOMHbIM U3 TPaBuA UM WebHA ToNwmMHON He meHee 20 cm ¢
NoANOXKOM M3 HETKAHOIO re0TEKCTUNbLHOrO MaTepuana, 3amMeHsIoLWen necyaHblin cion.

JonycKaeTcs npegycmatpuBaTb WCMO/Mb30BaHME ANA MAACTOBbIX APEHaXKel NAUT U3 NOPUCTOro



6eTOHa MK ApYyrMX MaTeEPUANoB, YA0BAETBOPAOWMX TPEOOBaHMAM HEODXOAMMON BOLONPOBOANMOCTH,
NPOYHOCTU, HEPA3MOKAEMOCTU N YCTOMYMBOCTU NPOTUB arpeCcCMBHOIO BO34EMNCTBUA NOA3EMHbIX BOA,

Boga 13 nnacToBoOro gpeHaka oTBOAMTCA TPYOUATbIM MM TPAHLIEMHbIM APEHAXKeM K MecTy cbpoca
WK K MepeKaymBatoWwMm HaCOCHbIM CTaHLMAM.

[peHa)KHbI cNOM M3 Necka 3a CTeHaMW COOPYXKeHUIM (NPUCTEHHbIN ApeHaX) caeayet
npeaycmaTpuBaTb TONWMHON He meHee 20 cM Ha BbICOTYy He MeHee yem Ha 0,5 m Bbilwe ypoOBHA
noA3eMHbIX BOA,. B KauecTBe NPUCTEHHOTO ApPeHaXa MOryT 6bITb MCMNO/Ib30BAHbI OK/1eeYHbIEe PY/OHHbIE
WAN NIUCTOBblE MOAMMEPHble NPOPUAMPOBaAHHbIE MaTepuanbl C GUABLTPYIOLMM HAPYKHbIM C/l0EM,
BbINOJ/IHEHHbIM, KaK MpPaBW/I0O, U3 reoTeKCTUbHOro maTepuana, U BOLOHENPOHULAEMON MOAJ/IOMKKOM
(mokeT 6bITb MCNONb30BaHa KaK A4OMNOJIHUTE/IbHbIN CIOM TMAPOU30AALUN).

B.22. na TpybuaTbix ApeHaxen caegyeT npeaycmaTpmsaTb TPYO0DUALTPLI U3 KPYMHONOPUCTOrO
6€eToHa, XPU3OTUALLEMEHTHbIE TPYObl C BOAOMPUEMHBIMW OTBEPCTUAMM, KEepaMmnyeckme, BeTOHHble U
enesobeToHHble TPy6Obl, TPyObl M3 NOAMMEpPHbIX MaTepuanoB. [lpeHakHble TPybbl, Kak npasuio,
OONXKHbI MMeTb GUAbTPYIOLLYIO Nec4aHo-rpaBuinHyto 0bcbinky. TpeboBaHMA K maTepuasny necyaHo-
rPaBMMHOM OOCLINKK TPyOUYaTbIX APEHaXKen U K NoAbOopy ee rpaHyIOMETPMUYECKOro COCTaBa Te }Ke, YTO B
0bcbinke ¢GUABTPOB BOAOMNOHU3IUTENbHbIX CKBaXXMH (cm. B.5 n B.6). MuUHMManbHasa ToAlMHA CNOS
06CbINKM M3 Necka AoMKHa b6biTb 10 cm (Hapy»KHbIN 3aWUTHBINA COI), U3 rpaBua UK WEebHA - 15 cm
(HenocpeacTBeHHan obcbinka Tpybbl). JonyckaeTcs obcbinNKa ApeHaxKHbiX Tpy6 TONbKO rpaBvem Uau
webHem C MUMHMMANbHOM ToAWMHOM cnos 15 cm B 06epTKe NpPU3Mbl OBCBINMKU FeOTEKCTUBbHLIM
MmaTepuanom.

Jonyckaetca npeaycmatpuBatb GpuUAbTPOBbIE MOKPbLITUA APEHaXKHbIX TPYO W3 BONOKHUCTBIX,
TKAHbIX, HETKaHbIX FrEOTEKCTUABHBIX U APYrMX MaTepuasnos, oTBeYalowmnx TpeboBaHMAM HEODXOANMOTO
CPOKa CyKObl ApeHarKa.

Mpuvem Boabl TpybuaTbiM ApeHakem npeaycMaTpuBaeTca 4vepes CTbikM Tpyb (BeToHHble,
enesobeToHHbIE), NOPbl B CTEHAX TPYO0PUABLTPOB, NepdopaLmio B CTEHKAX XPU3OTUALEMEHTHbIX U TPY6
U3 MOJIMMEPHbIX MaTepPUanos.

OunameTp TpybuaTbix ApeH Ao/KeH ObITb Ha3HAYeH M3 YCNOBUA NPOMYCcKa MAaKCUMMAIbHOFO NPUTOKA
nog3eMHbIX BOg, NOIHbIM cedeHnem. MUHMMANbHbIN YKNOH TpybUaTbix ApeH cneayeT npuHumats 0,003.
Mpun Hagnexawem 060cHOBaHUN YKAOH TPy6 guameTtpom 400 mm 1 6onee MoXKeT BbITb AONYLLEH MeHee
0,003.

CmoTpoBble KoNoALbl Ha TpybuaTbix ApeHaxax caefyeT ycTpamBaTb He 6onee yem yepes 50 m no
OJINHE ApeHbl, Ha NOBOPOTAX, NepeceyeHmnsax, B MeCcTax U3MeHeHUs YKA0HA UK Nepenaaa OTMETOK I0TKa
ApeHbl. Tpybbl mexKay KonogLuaMm cnenyeT yKaaabisatb 6€3 nsmeHeHMA YKAOHa.

B Kapbepax (pa3pesax) Boay 13 TpybuaTbix ApeHaxein HeobxoAMMOo OTBOAUTL NO 06LLEKapbepPHOW
BOJ,OCTOYHOM CETU.

B.23. CeuyeHus [ApeHa)kHbIX BbIPAbOOTOK creAyeT MPOEKTUPOBATb WMCXOAA M3 YCAOBUM  UX
3KCMAyaTaumMm 1 € y4eTOM Cnocob0B NPOXOAKM U MPUMEHAEMOrO 060pYyA0BaAHUA.

MoAa3eMHble ApeHaXHble BbIpaboTKM B MPOYHbIX CKA/IbHbIX NOPOAAX, KaK MpaBuio, He cieayet
KpenuTb. B HeycToMuMBbIX NMOPOAax KpenjeHue APeHaXKHbIX BblPpabOTOK HEOBXOAMMO BbIMOAHATL C
y4yeTom c034aHuA 60/blWoi GUNLTPYIOWEN NOBEPXHOCTU: 3aKpPenHOoe MPOCTPAHCTBO AO/MKHO ObiTb
NAOTHO 3aMN0AHEHO GUNBLTPYIOLLUM MaTepMaiomM U He 3aLeMeHTUPOBAHO, A/1A Kpenu cnegyeT NPUMeEHATb
cHbopHbIN Kene3obeToH, NopUCTbli 6eToH, oTaeNbHble 610KK, Aepeso. NpU NPUMEHEHUN MOHOJIUTHOTO
6eToHa MK xenesobeToHa B Kpenwu ciefyeT OCTaBAATb OTBEPCTUA (OKHA) ¢ ceTKamu-puabTpamun ans
nponycka BoApbl.

[peHa)kHble BbIPabOTKM HeOobX0AMMO NpPeaycMaTpPMBaTb C  YKJAOHOM K OKOJIOCTBOJIbHbIM
BoAoCHbopHUKaM. [lonyckaembli MUHMMANbHbIN yKNoH 0,003.

MpunoxeHne B
(cnpaBouHoe)



BYKBEHHbIE OBO3HAYEHWUA

A - nnowagb, OrpaHMYeHHaa KOHTYPOM BOAOMOHM3UTENbHON CUCTEMbI (KOHTYPOM JIMHUK
BblCa4MBaHUA NOA3EMHbIX BOZ B BblpaboTKe, KOHTYPOM BHYTPEHHelW rpaHn NpPoTMBOdUAbTPALMOHHOM
3aBechbl), M3;

Ei(-u) - MHTerpanbHas nokasaTenbHaa GyHKUUA;

F(u) - BcnomoratenbHas OyHKUMA O0A onpeAeneHua NPUTOKa (MAW MNOHUMKEHUA YPOBHSA)
NoA3eMHbIX BOA, MPY NJAOCKOM MOTOKE;

H - HENOHM}KEHHbIM HAaNop NOA3EMHbIX BOA, B BOAOHOCHOM caoe (Hanop B 061acTu NUTaHus), m;

HS - Pa3HOCTb HaNOPOB Ha rpaHAX NPOTUBOGUNLTPALLMOHHON 3aBECHI, M;
| - rpaAmneHT Hanopa;
|Cr - AOMYCKaeMblil rpagMeHT Harnopa Ha 3aBecy;

L - pacctoaHue oT ocu (UeHTpa) BOAOMOHU3UTENIbHOW CUCTEMbI WM BHYTPEHHEro KOHTypa
NPOTUBOGUIbTPALMOHHON 3aBeChl 40 061aCTU NUTAHUSA, M;

Q - MO/HbIN MPUTOK MOA3EMHbIX BOA K KOHTYPHOM WM OAHOCTOPOHHWI MPUTOK K JIMHEMHOM
BOAOMOHM3UTENLHOMN cUCTEME, M3/CyT;

S - NOHW}KEHWE YPOBHA NOA3EMHbIX BOZ B PAaCYETHOM TOUKE, M;

SCS - MOHUXXEeHMe YPOBHA NOA3EMHbIX BOJ, B LLEHTPE BO,D,OﬂOHM3MTeﬂbHOI;'1 CUCTEMDI, M;
Sh - MOHUXXeHWNe YyPOoBHA NOA3EMHbIX BOA B CKBAXXUHE, M;

S, - MOHUXXEHWE YPOBHSA NOA3EMHbIX BOZ, Ha IMHWUM (KOHTYpe) BOAOMNOHU3UTENbHOW CUCTEMDbI, M;

W(u, v) - BCcnomoratenbHaa OyHKUMA ONA OnpeAeneHMs NPUMTOKa MNOA3EMHbIX BO4, NPU UX
nepeTekaHMM Yepes cnabonpoHULAEMbIl CNOW;
a - 0606LWeHHbIN 3HaK, 0603HaYaKOWMI1 NPU NOIb30BaHUK GOPMYIaMK, B KOTOPbIE OH BXOAUT: NPK

HanopHon ¢unbTpaumm apc - Nbe3onpoBOAHOCTb, M2/cyT, npu 6e3HanopHoi dunbTpauun Q. -

YPOBHEMNPOBOAHOCTb, M2/CyT;
a - paccTosiHMe OT BOAO0YNOopa A0 HM3a GMAbTPa BOAOMOHM3IUTENBbHOMN CKBAXKMHbI, M;
b - nonoBUHa WKNPUHLI TpaHLWen (BbIpaboTKu), m;

bd - B€JINYNHA, XapaKTepU3yrLW,aa nepeTtekaHne noa3emMHbIX Boa 4epes Cl'|a6OI'IpOHMLI,aeMbIe cnon,

-1
eaunuua/cyt (CyT );
D; - paccrosiHme oT ypoBHA BOABI B CKBaXMHE A0 HU3a GUALTPA, M;
b, - wupmHa (paccToHMe Mexay AByMA NapasnenbHbIMM FPaHULAMM BOAOHOCHOTO CIOR), M;

dinf - HWXKHEe 3HayeHMe AMameTpa YacTumL, MeNbye KOTOPbIX B MaTepuase Kaxaoro caosa obebinku
coaepxutca 10% K Becy cyxoi npobbl rpyHTa, MM;

d fil - HAPYXXHbI AnameTp GUAbTPa BOJOMNOHU3IUTENBHOMN CKBAXKMHDBI, MM;

dd’mt - cpepHee 3HAYeHUe AnameTpa YacTuL, Mesibye KOTOPbIX B TOpHOM nopoae coaeputca 50%
K BeCy cyxoi npobbl rpyHTa, Mm;

dh - ANAMETP CKBaXKMHbI, MM;

dk - XapaKTepMUCTUYEeCKOEe 3HAYEHNE AMAaMeTPa YacTuLL, MesibYe KOTOPbIX B MaTepuane o4HOro c/os
0bcbinku cogepxuntca 60% K Becy cyxon Npobbl rpyHTa, MM;

dmt - CpeAHUI AMameTp YacTUL, Mesibie KOTOPbIX B MaTepuane NpuaeratoLLero K FOpHOW nopoae
cnon obcbInkM cogeputca 60% K Becy cyxoi Npobbl rpyHTa, MMm;

dl,mt , dz,mt , dmt - cpegHue 3HaYeHUs gMaMeTpa YacTuL, MmaTepmnana obCbINKM COOTBETCTBEHHO 1-
, 2- U 3-r0 CNoeB Mo HanpasAeHUIO NOTOKA, MM;

dsup - BeépxXHee 3Ha4YeHne gnamMeTpa 4acCtuu, mesib4e KOTOPbIX B maTepunasie oagHoOro cnoa 06CbINKK



copeprutca 80% K Becy cyxoi npobbl rpyHTa, MMm;
e - KOADULMEHT NOPUCTOCTU FOPHBIX NOPOS;
f - PYHKUMA NOHWMKEHWNS B PAaCHETHOM TOUKE OT AEeNCTBUA OANHOYHOMN CKBAXKWUHbI;

fh - GYHKLMA NOHWMKEHUA B COBEPLUEHHOMN PAacYeTHOW CKBasKMHe OT ee COBCTBEHHOrO AeNCTBUS;

fi - d)yHKLI,VIﬂ NMOHUXEHNA B pacquHoﬁ TO4YKe OT AEﬁCTBMﬂ O,D,HOﬁ OAMHO‘-IHOI‘;i CKBa*XWHbI;

h - ToNWMHa BOAOHOCHOTO C/105 NMPY HAaNOPHOMN GUNBLTPALUKN MK CPEAHAA BbiCOTa NOToKa (2H - S)/2
npu 6e3HanopHoit punbTpPaLUn, m;

hd - TOAWMHA He HapyLWaemoro npu paspaboTke pasgenstoLLero c/108 BOAOYMNOPHbIX Mopoa, M;

’
hin - TONIWMHA C10A 3aKPENIEHHOIO FPYHTa, M;

i - YKNOH;

k - koadpdpuuneHT dbunbTpaymum, m/cyT;

kd - KO3QPUUMEHT PUNbTPALLUM pPasaeNAtoLEero cnos, M/cyT;

kS - KoadduUMeHT dunbTPaLumn Tena NPoTMBoGUNLTPALMOHHOM 3aBeChl, M/CyT;

| - AAVHA INHEHON MK 6obLLAs CTOPOHA KOHTYPHOW BOAOMNOHU3UTE/IbHOM CUCTEMbBI UM 3aBECHI,

|c - ANIMHA KOHTYPa KOJIbLLEBOWN MAU HENOIHOKO/IbLEBOMN BOAOMNOHN3UTENBHOW CUCTEMbI, M;
|f - ANVHa AelicTBylower Yactm punbTpa, m;

Ih - PaCCToAHUE OT rpaHULbl BOAOHOCHOIO C/10A 0 CKBaXXUHbl, M;

N - YUCNO BOLAOMOHU3UTE/IbHBIX CKBAXKMH, YNCNO CTYNEHEN U3MEHEHMA Pacxoda CUCTEMDI;
P - UHTEHCMBHOCTb MHGUALTPALMM NMOBEPXHOCTHBIX BOA, M/CYT;
g - YAeNbHbIN MPUTOK NoA3eMHbIX BoA (Ha 1 M BOAOMOHM3NTEIbHOIO KOHTYpa), M2/cyT;

(;, - Npon3BOANTENBHOCTbL CKBAXMHBbI, M3/cyT;
0y - npousBoAUTENBHOCTD i-TOW CKBaXKUHbI, M3/CyT;

(i, - pacxop pacTBopa, HarHETaEMOTO B CKBaXKMHY, M3/y;
r - NpMBEAEHHbIV PaAnyC BOAOMNOHMU3UTEbHOMN CUCTEMBI, M;

I, - pagunyc penpeccuu, m;
I, - papnyc ckBaXMHbI (ApPEHbI, MONOBUHA WWPUHBI APEHBI), M;

le - PacYeTHbIN pagnyc COBEPLUIEHHOW CKBaXKMHbI, 3KBUBANEHTHON NO AebuTy AeicTBUTENbHOW
HecoBepLIEHHOW CKBaXMHe, M;

I, - paguyc pacnpocTpaHeHuWn pacTBopa NPU UHBEKLUW B CKBAXKMHY, M;

I, - npvBefEeHHbIV pagnyc KOHTYPHOW NPOTUBOUNLTPALMOHHOW 3aBEChI MO ee BHYTPEHHEN rpaHHu,
m;
S - LLAr CKBAXKMH (pacCToAHUE MeXAY CKBAa*KMHAMM Ha IMHUW BOAOMOHMU3UTENbHOM CUCTEMBI), M;

t - Bpemsa paboTbl BOAOMOHM3UTENLHOM CUCTEMbI (BOAOMOHMU3IUTENbHBLIX YCTPOWCTB), CYT;
NPOAOMKMTENbHOCTb HAarHETaHWA PACTBOPA B CKBAXKUHY, Y;

'[fm - TONLMHA C/1051 NecYaHO-rPaBUNHON OBCBIMKKU, M;

t, - TonwwmHa npoTMBodUNLTPALMOHHOI 3aBEChI, M;

(u, v) - 0606ULeHHOE 0603HaYeHMe aprymeHTOoB GYHKLNI;
V - CKOPOCTb puabTPaLMU M/CyT;
X, Y, Z - KOOPANHATbI TOUEK;

X - paccTosHue oT LeHTpa (MM ocn) BOAOMOHU3UTE/IBHOM CUCTEMBI A0 PACYETHOW TOUKK, M;

Xics - PaccToAHME OT 3epKasibHOTO M300paKeHUA LEeHTPa BOAOMOHWU3UTENbHOW CUCTEMbBI A0
pPacyYeTHOM TOUKM, M;



X; - paccTosaHue oT i-Tol (i - NOpPAAKOBbIN HOMEP) CKBAXKMHbI 0 PACHETHON TOUKK, M;

Xhi - PAaccTosAHMeE OT 3epPKaNbHOro 0TOBPaXKeHUsA i-TOW CKBaXKMHbI OTHOCUTENIbHO OAHOWM NMHEWHOW
06.1aCcTM NUTaAHMA A0 PacyeTHOM TOUYKU, M;

Xonix - PaccTosAHMe OT 3epKa/NbHOTO OTODPAKEHWA i-TOW CKBaKMHbI OTHOCUTE/IBHO OCU X A0
pacyeTHOMN TOYKN, M;

Xoniz - PaccTosHMe OT 3epKa/bHOTO OTOGPaXKeHUA i-TOM CKBaXKMHbI OTHOCWUTENbHO OCU Z A0
PacyYeTHOMN TOUKU, M;

Xohic - PaccTosHMe OT 3epKasbHOrO OTOOpaKeHMA i-TOW CKBaXKMHbl OTHOCUTE/IBHO Hayana
KOOPAMHAT A0 PAaCYEeTHOMN TOYKHU, M;

Xt - CpefHee pacCToAHME OT pacyeTHOM TOUYKM [LO CKBAXKWH, M;

Xnt.m - CPEAHee pacCToAHME OT PAacyeTHOW TOYKM A0 3ePKaNbHOro OTOBPAKEHUs CKBaXKMH Mpu
OHOW INHENHOW rpaHuLe - 06/1acTM NUTaHMA BOAOHOCHOTO C/08, M;

Xnt.mx - CPefHee paccToAHMe OT pacyeTHOW TOYKM [0 3ePKaNbHOTO OTOBPAKEHWUA CKBAKMH
OTHOCUTENBHO OCU X, M;

Xmtmz - CPEAHEE PaccTosiHWMe OT PaCcyeTHOW TOYKM A0 3ePKaNbHOrO OTOBPAKEHWA CKBAXKWH
OTHOCUTENbHO OCU Z, M;

Xnt.mo - CPeAHee paccToAHMe OT pacHeTHOW TOYKM [0 3ePKaNbHOTO OTOBPAKEHWUA CKBAKMH

OTHOCWUTENbLHO Havyasa KoopAMHaT, M;
Yy - Hanop (opAnHaTa AenPeccMOHHON NOBEPXHOCTUN) B PACUETHOW TOUKE, M;

Y. - Hanop (opauHaTa fenpeccMoHHOM NOBEPXHOCTM) B LIEHTPE MM Ha OCU BOAOMOHU3UTE/IbHOM
cUCTEMbI, M;

Y\, - Hanop (opAnHaTa ypoBHA BOAbI) B CKBaXKMHE, M;

Y| - Hanop (opanHaTa AenpeccroHHOW NOBEPXHOCTU) HA IMHUM BOAOMNOHU3UTENBHON CUCTEMDI, M;
® - GYHKUMA NOHUNKEHUNA OT AeNCTBUA BOAOMNOHU3UTENbHOW CUCTEMDI;

‘Din - NoKa3aTe/ib BHyTpeHHero ¢puibTPaLMOHHOIO CONPOTUBAEHNA CKBAXKUH;
CDC - NoKasarteib GUNbTPaALUOHHOIO CONPOTUBNEHUA BOAONOHU3NTENbHOTO KOHTYPa;

(Dcom - MoKasaTeNb AO0MOAHUTENbHOTO GUALTPALMOHHOIO COMPOTMBAEHMA WM3-33 HEMOJIHOro
BCKPbITUA CKBaXKMHaMM BOAOHOCHOTO CNOS;

CDimp - NOKa3aTe/ib BHYTPEHHEro COMNpPOTMBAEHMA CUCTEMbI HECOBEPLUEHHbIX BOAOMOHU3UTENbHbIX
CKBaXKUH;

Q(u, v), Ql(u, V) - BcnomoratenbHble GYHKLMM A0S ONPEAENeHUA MOHUKEHUA MEXIY ABYMA

rpaHULL@MM BOJAOHOCHOTO C/101;
a - KoappuuMeHT Aansa onpeaeneHMAa PacyeTHOro paguyca COBEPLUIEHHOW CKBaMKWHbI,
3KBMBA/IEHTHOM MO AebUTYy AEeNCTBUTEIbHOW HECOBEPLLUEHHOW CKBAXKMHE;

, - K03pPMLMEHT HEPaBHOMEPHOCTM PacNPOCTPaHEHNA TPELLMH U MOP B FOPHON NOPOAE;
,B - 3a/10}KeHune OTKOCa;

é} - OTHOWeEHNne NpPpon3BoAnNTE/IbHOCTU CKBAXKUHDbI K 06|.|.|,emy NMPUTORY,

& - KoaddUUMEHT pna onpeneneHusa LAOMNOJAHUTENbHOTO COMPOTUMBAEHMA W3-3a HEMNoJIHOro
BCKPbITUA BOLOHOCHOTO C/10A1 CKBaXKMHOM;

Mg - rpaBMTaLMOHHAsA BOLOOTAAYA FOPHOM NOPOAI;

M, - ynpyraa Bog0ooTAa4a ropHOi Nopoapl;



o(U, V), ¢,(U), ¢,(V), ¢,(U) - scnomoratensHble dyHKLMM ANA PacUETa KOHTYPHOTO APEHaXa.
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